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PREFACE. 



THE Essays, under the title of the Con- 
templative PhUosopker, appeared originally 
in a well known periodical Miscellany ; and 
were then so highly approved, and so eagerly 
inquired after, that it was thought expedient 
to publish them in a collected form. The 
fevourable reception of the Work in that 
shape, evinced by the rapid and extensive 
lale of two large impressions, and by its ex- 
treme rarity for a long time past, added to 
the repeated demands for copies, have indu- 
ced the Proprietors to prepare a new edition ; 
and, that it may be found still more deserving 
of public patronage, they have subjected 
the several papers to the careful revision of 
a gentleman of considerable reputation as a 
writer on philosophical topics. 

The EditorhdiS not considered it requisite, 
or indeed regarded himself at liberty, to 
make any alterations in the plan of the work, 
or to suppress any of the moral refiectiona 
which give to the whole so exquisite a charm ; 
but has simply ventured upon a few occa- 
lional suppressions or additions, where re^ 
wnt improvements in science rendsred t\\ft«v 
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necessary to prevent misconception and er- 
ror. In a few cases, tliere will be found an ad- 
ditional flower scattered in the way, taken for ' 
the purpose from the regions of poetry ; but ' 
these seem so strictly in accordance with the | 
original plan of tlic author, that no apology 
can be requisite for their introduction. 

Of the several causes which may be as- 
signed for the wider diffusion of philoso- 
phical knowledge among the middle classes 
of society in Great Britain, none probably 
can be specified Ihat lias been more effica- , 
cious than the number and variety of po- 
pular books on scientific subjects, drawu up 
for the instruction of youth. And, from 
tliese, again, few can be selected that have , 
contributed more than the Canlemptative 
Philosopher; though several performances, 
now well known to the public, have been 
evidently formed upon the same model. 

The prominent phenomena of Nature, aa 
tbey are brought under the notice of the ob- 
server, in diB'erent seasons of the year, and 
in dilTerent portions of the globe, become | 
in succession the topics of conlemplation. 
Of some, the author traces the natural history ; 
of others, devclopes the cause; of others, ex- 
plains the use. The principles of the che- 
mist, the astronomer, the mechanist, the bo- 
tanist, the physiologist, the meteorologist, 
the entomologist, and the metaphysician^ 
are, in their turns, laid under contribution j 
nd all made to yield information and plea- 



rare to the ingenious youthful inquirer. In 
a word, to use tlie expressive language of 
our author, in his concluding paper, — the Cow- 
templative Philosopher has wandered into 
some of the most t'erliie regions of philoso- 
phical discussion, and collected a variety of 
the wonderful phenomena of Nature, as ra- 
tional subjects of curiosity, and investigation. 
" My young readers in particular," (he 
continues) " 1 have endeavoured to allure to 
these improving inquiries, by strewing, as it 
were, each winding path with Bowers ; — show- 
ing, at the same time, how much some of the 
fmest passages in poetry are indebted, for 
their beauty, to the gay and lively, or to 
the subUme, and even terrific images, which 
are every where so profusely scattered. But 
I have deemed this a consideration of infi- 
nitely less moment, than that of inculcating 
the principles of pietj/ and virtue, by occa- 
sionally introducing such religious and moral 
rejiections as each subject had a tendency 
to inspire ; and pointing out, as the glorious 
theme of ail, the irresistible indications of a 
SuritEME Being, the Great Creator and Go- 
vernor of Universal Nature." 

By selecting fur explanation or description 
BUrb objects and appearances, as are most 
culciluted to impress the inquisitive mind, 
at the same time that they admit of adequate 
elucidation without running into abstruse 
dificussions, the author takes the best method^ 
at once of cxcittDg- a thirst for useful Vnoii- 
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ledge, and, to a considerable extent, ef g;ra- i 
tjfying it In those cases where it was ad- ' 
visable to refer ttie reader to other aathori- 
tieB for additional information, the author ' 
has usually made such references : and the 
present Editor has adopted a similar plan, 
whenever the gradual augmentations which 
are incessantly making to the general stock 
of philosophiotl verities, seemed to render it 
necessary. 

On the whole, therefore, it is earnestly J 
hoped that the numerous improvements | 
made in this new edition of the Contempla- I 
tive Philosopher, will render it more exten- ! 
sively beneficial to the rising generation, 
and insure it a continuance of public encou- , 
ragenient. ■ 

It is a common debt of justice to a worthy ] 
and ingenious man, to announce that the I 
Contemplative Philosopher, though hitherto ' 

{mblished anonymously, was written by the 
ate Mr. Richard Loim, a gentleman who 
contributed targoly to the public instruction 
and amusement in several performances; 
but whose great modesty induced him usually 
to shrink from the commendation which 
vru so justly due to his well directed exer- 
tiona. 
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REFLBCTIONB ON WINTBIU 

Tides, at alta stet nive candidmn 
Soracte, nee jam sustineant onus 

Syi\aB iaborantes, geluqae 

Flnmina coostiterint acato! HOJt, 

See, how Soracte's crown of woods, 
Bows with the spangled loads of snow ! 

Enthralled by Winter's chain, the floods 

Forget to murmur and to flow, wakefield. 

When Nature, in a state of desolation, seems^ 
to an inattentive eye, to present nothing, as it were, 
but the creation in distress, the Contemplative 
Philosopher, as he walks forth to explore the 
dreary scenes around him, will discover a great 
variety of phenomena peculiar to this season, with 
sufficient beauty or usefulness in each to merit a 
distinct discussion. Whether he contemplates 
Winter in its first i^proaches, or enters into a mi- 
nute investigation of its various scenery ; whetlier 
he confines his researches to our temperate zone» 
-or makes excursions to the polar regions \ ^^KlfL 
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The Contemplative PkUoKpher. 

snbject, separately considered, will afford amj 
room for poetical Utustration and philosophical 
quiry. 

or all the poets, ancient or modem, Thomsf 
has exhibited the nohlest group of winter imagt 
Nor is lliis to be wondered at in a poet, who, 
Ilia earliest jears, was ibnd of viewing nature, not 
only in her beautiful and smiling aspects, but. like 
the great Salvator Rosa, in the frowning, the ter* 
rifle, and sublime. This he intimates himself, a 
the opening of his poem, in which he introdnce 
Winter approaching with all the gloomy pump 4 
person iticutioQ. 

See, Winler ownes, to rule the varied year, 
Sullirn and sad, with all hisriaing train: 
Vaponrs, snA cloutb, and Hlorms. Bt these my theme. 
These ! whieli exalt the soul to solemn Ihcmght 
And heavenlj miisias- Welcome, kindred glooms I 
Congenial liurrora, hail! With frequcnl foot. 
Pleased have 1, in m^ cheerEiil inara o>' life. 
When nuraed by careless Solitude I liied. 
And sung of Nature with nnceasinR .joy, 
Pleased have 1 wfuidMred through yoni roafrh domain; 
Trod the pure Tirpin snows, myseU' as pnre : 
Heard the wiudii roar, and the big torrents burst ; 
. Or seen the deep leimvuting leinpeit brewed 
In the grim e»eniug sky. 

■Contemplations of this kind were, indeed, snitei 
to the serious and virtuous soul of Thomsoit 
They raised to nobler hiights the fire of poetr 
and the ardour of devotion ; and the winds, an< 
storms, and torrents, led him to exclaim, 

Nfttnre! great parent I whose unceasing hnnd 
Bolls round the seaKina of the changeful year. 
How mighty, how majestje are thy works I 
With what a. pleasing drend they swell Ihe soul. 
That sees astoiisbcd, and astonished sings! 

It is remarkable that the first written of Thoai 
a's Seasons vas Winter, and Cowper has detH 
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cated three of the six books of his Task to winter 
sabjects. Hear also the poet, Burns:— 

The weeping blast, the sky o'ercast. 

The joyless winter-day, 
Let others fear, to me more dear 

Than all the pride of May. 
The tempeff s howl, it soothes my soul, 

My gnef it seems to join ; 
The leafless trees my fuicy please. 

Their fate resembles mine. 

Virgil, in a fine specimen of that variety, that 
magic art which constitutes one of the greatest 
beauties of poetry, suddady conveys his reader 
from the pastoral scenes c^ Africa to the pictur- 
esque horrors of a Scythian winter \ Thomson's 
view of Winter in the polar circle is a noble imita- 
tion of this description; but he soars for beyond 
his master, over deserts of snow, and oceans of 
ice, to the pole itself. Here again he personifies 
Winter, and enthrones him in dreadful solitude and 
magnificent desolation. ^. 

Still pressing on Yieyond Tomcats lake. 
And liecla flaminj^ through a waste of snow. 
And fiuthest Grceuland, to the pole itself, 
Where, falling gradual, life at length goes out, 
The muse expands her solitary flight ; 
And hov'ring o*er the ^vide stupendous scene, 
Beholds new seenes beneath another sky ^, 
I'hroned in his palace of cerulean ice, 
Here Winter holds his unrejoicing court. 
And throngh his airy hall tlie loud misrule 
Of driving tempest is for ever heard ; 
Here the grim tyrant meditates his wrath ; 
Here arms his winds with all-subduing frost; 
Moulds his fierce hail, and treasures up his snows, 
With which he now oppresses half tlic globe. 

In a general view of winter, in this country, I 
idiall not attempt to give a philosophical account 

tibi pastores Lybise, &c. georg. hi. 919* 
• Tlic other hemisphere. 
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of ihe various plieaomeoa peculiar to Uiis incle^j 
ment season; nor shall I pursue my researuhes, a^ 
preaeut, into more northern regions. — Winter has 
been defined to be that season of the year in which 
the days are shortest. It commences on or aboat I 
the 2iid oi' December, which is called the Winter^ 
fiolstice, being that day when the sun's distanoA:] 
from the zenith of the place is greatest; and it . 
ends on the SOtb of March, when its dtstanc« is 
at a mean between the greatest and the least; that . 
IB, at the time of the equinox. But I shall only i 
observe further, tliat notwithstanding the coldne»' 
of this seasoUj it has been demonstrated by astri 
noraers, that tlie sun is really nearer to the ei 
in winter than in summer. The principal cau3< 
of this difference is, that in winter the sun's raj 
fall so obliquely noon us. and have so large a por-* 
tion of the atmosphere to pass through, that any 
given number of them is spread over a much greate^Hj 
portion of the earth's surface where we live; and 
therefore each point must then have fewer rayrf 
than in summer, or when the sun is at a greater 
height above the horizon. There comes, more- 
over, a greater degree of celd in the long winter 
nights, t^an can be compensated for by the re- 
turn of beat in the short days ; and, on both these ac- 
counts, the cold must necessarily increase. la 
summer, on the contrary, the rays of tlie snn fall 
more perpendicularly upon us, and tlierefore strike 
with greater force and in greater numbers on the 
same place, than when they come mure obliquely; 
and by the longer continuance of tlie sun above 
the horizon than in winter, a much greater degree 
oi' heat is imparted by day than can fly off by 
flight, so tJiat the heat mast increase. 

tievere and rigorous as winter is described to be^s 
its various scenes, however, cannot fail to sug- 
gest man^ subjects of gratitude to the Contempla- 
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tive Philosopher. Few minds are so devoid of sen* 
fitbiiity, as not to experience the most grateful 
emotions, when the inexhaustible bounties of th« 
Supreme Being bloom around in spring, in beau- 
tiful profusion; delight the eye in summer with 
matonng promise; and ripen in autumn into rich 
and exquisite perfection. In general, even in 
minds not unsusceptible in other respects, we sel* 
dom find a disposition to grateful admiration, when 
they behold the ravages in the creation; the or- 
chards stripped of their golden fruits; and har-* 
mony extinct in the groves, now bending with th^ 
snoWy * their beauty withered, and their verdurQ 
lost.' 

No mark ot vegetable life is seen, 

No bird to bird repeats his tonefal call, 

Save the dark leaves of some rude evergreen, 
Save the lone red-breast ou the moss-grown wall. 

JOHN SCOTT. 

In the beautiful invitation to a redbreast by Vin* 
eent Bourne, translated by the amiable Cowper, 
are the following appropriate lines: 

Sweet bird, whom the winter constrains- , 

And seldom another it can — 
To seek a retreat while he reigns. 

In the weU-sheltered dwelling of man. 
Who never can seem 1o intrude, 

Tho' in all places equally free. 
Come off as the season is rude ! 

Thou art sure to be welcome to me. 

The poet, having * promised a feast at his win^- 
dews,' and convmced of being * paid with a song/ 
thus beautifully proceeds: 

Then, soon as the swell of the buds 

Bespeaks the renewal of spring, 
I^y hence, if thou wilt, to the woods, 

Oi* where it ahaU please thee to sine i 



And shoulil'at thou, compelled by a Trost, 

Cume agaia tu my window or door. 
Doubt not no aR'ectioatile host, 
OdI; pay as thou pay'dil me berore '. 

But the benign Goveiiior of ihe universe, ttha 
has subjected his creatares to the rigours of Qus 
seasgn, has graciously enabled them to mitigate iti 
severity by a variety of resources. The woods, 
which, in spring, crowned tlie hills with mojestic 
verdure, now ctiiitribute to erect the comfortable 
mansion; or, added to what is extracted from th» I 
bowels of tlie eartlt, alTord us the uospeakabla i 
|)lessiiig of tire. The flocks, which no longer g-lad- i 
den our plains, nor, to the poetic eye, revive Ar- 4 
cadian scenes, have given ms their summer fleeces 1 
to protect us from the piercing cold; and the fniits I 
wiui which autumn adorned our orchards, aie now \ 
laid up, with its golden harvests, for our uourish- 
nient and support. lu a word, the devout mind 
may have reason, even iii winter, to exclaim with i 
the Psalmist, ' Lord, how monij'uld are thy j 
ji'orki ! In wisdom hast tkou made them all : tat 1 
farth ufull vf thif riches.' 1 

Had it been given to us mortals to compre- 
hend the connection of every tiling in nature, with 
what fervour of admiration should we adore the 
wisdom and goodness of the great Creator! But 
although we are incapable of forming an idea of 
tlie plan and extent of his wondrons works (those 
works which display infinity in the two extremes ' 
of magnitude and minuteness'), we may yet per- 1 
- c^ive enough to convince us, tiiat, with respect to I 
the happiness of tlie whole, every thing in nature 1 
must be ultimately ordered for the best. Winter ,: 
belongs not less to the divine plan than tlie more 

■ Tot the remainder of Ms tranxliitlon, and the no Ies» 
exquisite orijiinal, se« Cijwyn'* Pitins. vol. iu. p. 0.'j3. 
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pleasii^ seasons of the year. Were there no win- 
ter, neither the spring, nor sEmmer, nor autumn, 
vould display such a variety of beauties; for the 
earth itself would lose those rich stores of uou- 
tuhment and fertility, to which even the winter so 
(fmioDsly contributes. 

The ielicitiea of tlie goMen age are beautiful in 
poetic vision, A youthful fancy is delighted with 
fruits and blossoms lilusliing, ' in social sweetness, 
on the self-same bough.' It wanders, with ecstasy, 
tlirough groves adorned with perennial verdure, 
while Favonian gales perfume the ever-smiling 
(kies. But tbese are the enchanted reveries of 
tiction, not the sober representations of truth> 
Tlie human mind, which seems ever anxious for 
new gratifications, would revolt at the idea of per- 
petna) sameness and uniformity, even in the must 
beautiful scenes and the most exquisite enjojTnents. 
One can have no idea of happiness, when it does 
not, in some degree, result from comparison: for 
not only variety contributes much to our sense of 
happiness, but not unfrequently a recollection of 
former calamities, or of some recent suffering. That 
degree of ease which we scarcely regard in the 
full enjoyment of health, is ecstacy itself, when 
pain has taught us how to prize tlie inestimable 
blessing. In the moral world ' bow sweet are the 
uses of adversity,' which best instmct us how to 
estimate and how to enjoy prosperity'. In like man- 
ner, the recollection of tlie frowning skies of winter 
will make us rejoice in the return of that spring, 
in whose flowery walks, if perpetual, we should have 
trod with languor and indifierence. More cheerily 
will the heart then dance to the music of the 
groves, when it recollects how recently their tnn&- 
iul haunts were dumb. Brighter, then, will be the 
rdant rohes which the woods assume, contrasted 
su* late leaOess and iiihospitaViVe &'^v^ 
fl 4 
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pnce ; nnd, as ' hope waits upon the flowery prim^* 
Sle fniils and flowers, when tbej bud, will deli|^t 
^e furicy, in sweet auticipatimi, with all the prids 
of summer, and all the riches of autumn. Hi* 
Hgovrs of departed winter will be fui^otten in 
Ibat all-enliveninjj' lunovalion of Nature. In 
t **, our hearts, then attuned to cheerfalness and 
^ety, will coufesa this important truth, that ' as 
Fnivideitce has made tbe human soul an active 
being, always impatient for novelty, and struggling 
tor something yet imenjuyed with unwearied pro- 

Sression, the world seems to have been entirely 
lapted to this disposition of the mind: it is formed 
(0 raise expectation by constant vicissitsdes, ami 
t9 obviate satiety with perpetual change,' 
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The wJRils redimlile, and the nina angment; 
The wavM on heapH are dashFil against the short. 
And iKiw the woods, and now the billows roar. 
DRYDKN. 

AS "Winter nnfolds his awfiil train, ' vapours, 
Uid clouds, and storms,' the Contemplative Phi- 
losopher becomes habituated to views of the stu- 
^ndous and sublime. Verdant groves, vaiiegated 
^eadows and radiant skies, are now succeeded 
by leafless woods, dejected wastes, and a frowning 
Ptaospbere. BnX while the iucutioua and vnatlan- 
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ti^e mind perceives a dreary uniformity in all 
anmndy the penetrating eye of the mral student 
disooveiB many a varied aspect of beaaty and ex- 
ceOency, which still invite to the most pleasing 
investigation. And^ however paradoxical it may 
qqpear, he finds inexhaustible sources of serenity 
«id delight, in that mood of melancholy musing 
on scenes of desolation, which, in vulgar estimar 
tion, would rather 

Deepen the rnumiar of the fallins floods, 
Add breathe a browner horror o^r'the woodv. 

POPE. 

Ih fine, in each vicissitude of the seasons, he still 
discerns the omnipotent Creator, ever bountiful 
to man; and, whether the gentle gales breathe 
propitious in spring, or resistless storms ravage 
the earth in winter, his cultivated mind kindles with 
devotion, and even calls upon the inanimate world 
to join him in adoration: 

To him, ye vocal gales. 
Breathe soft, whose spirit in your freslmess breathes: 
Oh, talk of Him in solitary glooms! 
Where, o'er the rock, the scarcely waving pin* 
Fills the brown shade with a religious awe. 
And ye, whose bolder note is heard afar, 
Who shake the astonished world, lift high to Heav« 
The impetuous song, and say from whom you rage. , 

TUOMSOIf 

In the subject of my preceding essay» I had a 
satisfaction in exhibiting some of those admirable 
pictures, which the great poets and paintei-s of 
Nature have been found to trace. I next entered, 
witli the natural philosopher, into a disquisition 
concerning those wonderful vestiges of beauty and 
usefulness^ of wisdom and contrivance^ which not 
only demonstrate a Creating Hand, but demon- 
strate that Hand to be Divine. And finally, with 

the religioiu and /Sentimental reader, 1 itid.\3\^i^4 
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Rnch tnoraJ reflections as the subject )iad a tend- 
ency to inspire. This is the order, whicb, onc« 
for ail, I mean to pursue in my future lucubrations, 
end by which I hope to gratify alike tbepoot, the 
philosopher, and the christian. 

The subject, hitherto, has been chiefly confined 
to wliat the surroundinff country ailbrd^; but yT» 
are now carried to the distant ocean. 
Wide o'er the moving wiltlcmeBg of waves, 
FTompole to pole tliroa^ boundless Apace difiiisod, 
MogniGceutly dreadrull KALLtr. 

Virgil, in the first book of his ^neid, gives the 
(lescription of a storm, which, as Mr. Spence ob- 
■erves, probably set all the Buman j)oets a storm- 
painting. Thomson also gives a minute and pictur- 
esque description, with circumstances more natu- 
ral to the English reader, especially in the various 
passages that announce the approaching tempest*. 

To account, philoi^ophically, for tlie cause of 
Trinds, we must have recourse to the elasticity of 
tiie air, that property which renders it capable of 
compression and expansion. This elasticity is in- 
creased hy heat, which rarefies and expands the 
air; and of this property, the wind is a necessary 
consequence : for, when the atmosphere is heated 
over one part of the earth more than over another, 
the warmer air, in this case, being rarefied, be- 
comes specifically lighter than the rest. It is 
dierefore overpoised by it, and raised upward ; the 
upper parts of it diffusing themselves every way 
over the top of the atmosphere; while the neigh- 
bouring inferior air rushes in from all parts at the 
bottom ; which it continues to do, till the equili- 
Itrium is restored. Upon this principle it is that 
most of the winds may be accounted for. Hence, 
moreover, we may account for the rushing of the 

• ■ S«e his Winter, UnellS to 301. 
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SOT into a g:Iasshouse, or toward any place where & 
gnat fire is made ; for tbe ascending of smoke up 
a ehimney: and tor a circumstance go little attended 
ta, as the rushing of the air through tlie keyhole 
of a door, or any small chink, when there is u firo 
kx Ute room. Nor is tliis mere speculation, or 
eoigecture: for the truth of thU general observa- 
tioD, that the air will press toward that port uf the 
world where it is moat heated, has been demon- 
•tisted beyond any kind of doubt, by the fuUow- 
ing very simple experiment. Fill a large dish with 
•wd water : into the middle of this put a water- 
fiate filled with warm water. The first may ro- 
wesent the ocean, and tlie other an island rare- 
^ing the air about it. Blow out a wax cmidlu, 
and if the place be still, on applying it successively 
to every side of the dish, the smoke will be seen to 
move toward the plate. Again, if the ambient 
water be warmed, and the plate filled with cold 
mter, let the smoking wick of the candle be held 
orer the plate, and the very reverse will happen. 

Under the equator, the wind is always observed 
to bifiw from the east point. For, supposing the 
SDD to continue vertical over some one place, the 
air will be most rarefied there ; and, consequently, 
the neighbouring air will rush in from every quar- 
ter with equal force. Sut, as the Sun is couti- 
nuuliy sliiiling to tlie westward, the part where the 
air ie most rarefied is carried the same wav ; and 
therefore tlie tendency of all the lower air, taken 
together, is greatea: that way than any other. 
Thas the tendency of the air toward tJie west be- 
comes general; and its parts impelling ((ne another, 
Mtd continuing to move till tlie next return of the 
sua, Eo much of its motion as. was lost by his ab- 
MBce is again restored; and, thetefore, theeasterly 
wiad becomes perpetual. 

Ob each side of the equator, to ahoaX, \^ ^!il^ 
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de^ee of latitude, the wind is found to vary from 
the east point, so as to become nortlieast on the 
northern side, and south-east on the southern. 
The reason of this is, that, as the equatorial partSi 
are hotter than any other, both llie nortliern and 
aonthern air ought to have a tendency that way; 
the northern current, therefore, meeting in tbi* 
passive witli the eastern, prodnces a north-east 
wind on that side ; as the southern current join- 
ing with the same, on the other side of the equa- 
tor, forms a soath-eost wind there. 

This is to be understood of open seas, and of 
BOch parts of them as are distant from the land j 
for near the shores, where the neighbouring air 
is much rareSed, by the reflection of the sun's 
heat from the land, it Irequently happens other- 
wise ; particularly on the coast of Guinea, wbero 
(he wind always sets in upon Ihe land, blowing 
■westerly instead of easterly. This is occasione<t 
by the deserts of Alrica, which lying near the 
ecjuator, and having a very sandy soil, reflect a 
greater de^ee of heat into the air above then; 
which being thus rendered lighter than the air 
which is over the sea, the wind continually rushes 
in upon tlie hind, to restore the efjuilibrinm. 

Tiat part ofthe ocean which is called the BainSt 
IB attended with perpetual calms, thewind scarcely 
blowing sensibly either one way or the other. For 
this tract being placed between the westerly wind 
blowing from the ocean toward th( coast of Gui- 
nea, and the easterly wind blowing from the samo 
i:oast to the westward thereof, the air stands in 
rqiiilibrium hetneen both; and its gravity is so 
nmch diminished thereby, that it is not able to sup- 
port the vapour it contains, but lets it lall in con 
tinnat rain ; and hence this part ot Ihe ocean re> 
ceives its name. 

Ihere is a sjiecjci flf winds observable in soib» 
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daces between the tropics, called Monsoons, or 
Trade Winds, whicb, during six months ot* the 
year, blow one way, and tlie remaining six the 
contrary. The canse of them, in general, is this: 
irlien the snn approaches the northern tropic, there 
ure several countrie.s. as Arabia, Persia, India, Sec. 
-which become hotter, and reflect more heat than 
the seas beyond the equator, which the sun has 
leil ; the winds, therefore, instead otblowing tltence 
to the parts under the equator, blow the contrary 
way ; and when the snn loaves those countries, and 
draws near the other tropic, tiie winds turn about, 
and blow on the opposite point of the compass. 

From the solution of the general trade winds, 
we may see the reason why, in the Atlantic ocean, 
a little on this side the 30th degree of north lati- 
tude, there is generally a west or south-west wind. 
For, as the inferior air within the limits of those 
wmds is constantly rushing toward the equator, 
from the north-east point, or nearly so, the supe- 
rior air moves the contrary way ; and, therelbre, 
after it has reached these limits, and meets with 
tir, that has little or no tendency to any one point 
more than to another, it will deteiiniue this air to 
move in tlie same direction with itself. 

Id onr own climate we trequently experience, 
ncalin weather, gentle breezes blowing from thesea 
to die land, in tJie heat of the day ;' which pheno- 
moBoa is very agreeable to the principle laid down 
above: for the inferior air over the land being ra- 
nged by the beams of the sun reflected from its 
Mu^iace, more than that which impends over the 
water, the latter is constantly moving on to the 
shore, in order to restore the equilibrium, when 
i]ot disturbed by stronger ^nds from anotlier quar- 
ler. And hence, in hot countries, the sea breezea 
almost iDvariably blow &ou sea to land, iu tJo* 
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clay-Ume; and the land breezes, on the contrary, ia 
the night. 

From what has been obsened, nothing is more 
easy than to see, why the northern and soDthem 
parts of tlie world, beyond the limits of the trade 
winds, are snbject to such variety of winds. For 
the air, oit account of the smaller influence of the 
Bun in tiiosc parts, being undetermined to move 
toward any fixed point, in continually shilling froiA ' 
place to place, in order to restore the equilibrium, 
wherever it is desti'oved; whether by the beat of 
the sun; the rising of vapours, or exiiaiatiom ; the 
falling of great quantities of rain, or the melting 
of the snow upon the mountains, either of which 
causes a sudden condensation or compression of 
the air; or by liigh mountains, which ^ter the di- 
rection of tlie winds. For to tliese, not to men- 
tion other circumstances, we may trace the origin 
of all those storms, hurricanes, whirlwinds, and 
irregularities, which happen at different times and j 
places'. 'A 

From this account of the nature and causes of ) 
the winds, it is natural to advert to their various 
uses in the material world. And, here, the super- 
ficial observer may inquire, how it happens, that, 
with such evident marks of wisdom and contrivance 
in the objects we have hitherto surveyed, a Being 
infinitely good, as well as wise and powerful, could 
permit such a variety of evils as are produced by 
storms and tempests; by which whole countries i 
have been ravaged, and thousands, in every age, I 
overwhelmed in the ocean. To tltis it may be 1 

' Tlib Bcconnt of the winds oarres))ond«, in the mkin, 
with the Uieory of Dr. Hallej. Another hypotiwiis has 
been ailvajicrd by Mr. Dallon, in his Meteorological 
EsKiya ; bat it does not appear to us preferable to the one 
here adopted. 
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observed, that nothing is properly an evil, which it 
is consistent with the perlectiona of the Deity to 
permit or appoint, but what deserves that c)iaract«r 
ttpon the whole. This we can pever presume to say 
of any thing we are acquainted with, nor, indeed, 
of any natural evils that are of a limited duration. 
It is more beconung to suppose, tliat they may have 
a tendency to promote the more solid and perma' 
neat happiness of iitdmduaU (after several inter* 
mediate consequences, which we are too short- 
sighted to trace) as well as the general good of the 
creation. Nor can we demonstrate, or even argue 
the contrary, with any probability, uuless we can 
likewise comprehend all the infinitd variety of de- 
signs, that an all-wise Being may intend to eflect, 
by particular occnrrences, and thoroughly under- 
stand the whole plan of his government, the con- 
nection of the several parts of it, and their reference 
and subordination to each other. 

Tis bnt a part we Kec, and not a whole. pope. 

It most, at least, be unquestionable, that what 

I wrong in the present state, may be amply 

ied in some future scene of existence, and lh« 

lent evil infujitely overbalanced by the succeed- 

C good. 

: may fiirther be observed, with the poetical 
|i1osopher just quoted, that ' all partial evil it 
biversal good.' Of what we call natural evils, 
iny are moat admirably adapted to the preser- 
'■ a and welfare of the creation. 

In thy world material, mighty mind! 
Not that alone which solaces and Blunes, 
llic rough and gloomy, challenges our praise. 
The winter is a» needful as the spring; 
The thunder as the sun : a stagnant mass 
Of vtqxjQrs breods apestilentiaj air: 
Not more propitioiu the Favonian breeze 
T» N&tore's health, than ppriTying atoiios. '^ov««. 
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In a word, the more attentively we consider tbis' 
subject, the Contem|)lative Pliiioaopher cannot but- . 
I«am this important truth, that, from tlie Datnr^J 
evits incident to the present frame and constitutioB' I 
of things, the Divine Being either is constantly | 
educing good, or will, finally, render them subser; i 
Tient, on tlie whole, to the happiness of his creatures. 
Nor can a benevolent mind derive a nobler conso- 
lation in calamity, than from the consideration, that 
the immediate caase of his sutferings may, perhaps.- 
in tlie providential course of events, be conforniabla 
to some gracioos intention in that Being, who i» 
the inexhanstible fountain of good to all bis crea- ] 
tures; and that not only the winds, in general, ar» J 
productive of various benefits to mankind, but thaff 1 
the very storm, which perhaps ravaged his lands,' ■ 
or plunged some loved relative in the deep, wa* ' 
necessary to ventilate the skies, to agitate the ocean 
into wholesome rage, and (o sweep from the eartlv 
those noxious vapours, which, if permitted to be 
at rest, would be productive of all tlie fatal effects 
of infection and disease. And witli respect to him- 
self, as an individual, he will rejoice in the reJ 
flection, that after a few years more, spent in the • 
aspiring hopes of faith and piety ', the benevolent 
exertions til' virtue and goodness, and llie patient 
exercise of fortitude and resignation, all the mo- 
mentary evils of this life will be succeeded by un- 
&ding peace and everlasting joy: 

Tlie slorraa of wintry life will quickly paiu. 

And one unbounded spring en drde nil. Tiiousot^l 

' Hope humbly then; with trembling pinions soar; 
Wail the great teacher Di.'ulh ; aud God adore. 

POPK. 




ON SNOW. 

WUy hoTer srows, and wanton in the lir. 
Fall by degrees, aiid clotlie thclioary yeas'. 

BRgOMt. 

He giTes Ihe wint"r's snow her airy birtli. 
And bids her virgia fleeces clothe the earth. 

SMiDli- 

AMONG tlie various phenomena of w^inter, not 
'"'is more wortby of discussion tlian that of 
w, vbich is, coidessedly, one of the most cu- 
s productions of Na)ure, and, in the remotest 
s of antiquity, has excited the admiration of the 
;ts and pbiloaopkers, whether sacred or profane. 
e aatbor of the book of Job, in the discourse 
ich he puts into the mouth of Elihu, concerning 
! glorious aid incomprehensible works of the 

sity, thns expresses himself: ' God thimdereth 

marveUoasltf with fiii roice : great thiitgs doeth 
lie, which we ranXot comprehend; for he mith 
to the snow. Be ilou on the earth' — And he 
represents the oi)ini;»otent Jehovah, in bis sub- 
time expostulation with the patriarch, thus de- 
luaniiing ; ' lioit thou entered into the treasures of 
the snow, or hahl thou seen the treasures of the hatf, 
if liich 1 have tvserveil against the time of trouble, 
^l^a^tlsl the daif of battle and war f — ' lie giveth^ 
iAys the Psalmist, ' sttow like uool : he scattereth 
the hoar-frost like ashes. He caslelh forth his ice 
"' '. morsels: who can stand against 
s commandment^ says the wise 
' he tnakelh the snow to fall apace — Js 
\ icatlereth the $now, and ihe falling 
' -s ih< i/gitiiing q/' grasshupperi. 





Thz Conttmplatite Philosopher, no. IIK 

velleth at the beauti/ of the whiteness thereof, and 
the heart is aitotthhed at the ruining of it.' 

Homer, the venerable sire of bards, has de- 
scribed a shower of xnow, and its extensive effects, 
io a noble strain of poetry : 

In Winter's Ueak imcomfnrtable reign, 
A snowy Inundation hides tlie plain ; 
Javt stilt.f tike winds, and hiils Ilie skies lo sleep ; 
Then ponrs the silent Irmpest tliii'li nncl deep : 
And Gret tlie mountain tops are covered o'er. 
Then the g^een fields, uid then the sandy shore ; 
Bent with the weigiit the nodding woods are seen, 
Ajid one bright waste liides all the worltsormen; 
Tlie •ircling seas alone, ab''>rl<liiii all, 
Drink the dissolving aee.'!. .t.- !h< _y (b 
Aristotle's definition of sui. 
and just: * Snow ix a dotal 
congealed water.' Pliny ■ ..!'! 
celestial waters when they d i : :i 
This is very ingeniously es,i^ i 
il is not the definition of a \)h. 
enumerates snow among a v: 
the causes of which, he sa'-s, 
giite. He is content, howe\':i 
to the sagacity and research' - 
Cwlern, qute aurst^m crescunt, hii .i .. u,' citaulL 
£t •\\\x concrcscant in nubibus ii , ;ui>rsAm 
Omnia, nix, venti, grando, gelid*. in. jirunae, 
)^t vis magnns geli, magnum darsnir'.i ijgn.>runi; 
£t niorK,qttic linvion passim refreuil rn-iii-ii; 
Pei faoUc'flt lamen htec reperire, 'itiiiTuvfiLC vider 
Omnia quo paolo fituit, ifuarevc cumhIih', 
Cum bene cogn&ris, elemenlig reddiiu 4111U tint 

Meteor*, that high tscend the serial wsi , 
Or float in oiouds, and various lorms dtsplaj; 
Tbe snow that whitens over all (he ground ; 
The winds Ihat vride s|iiead desolation roMod j 
The rattling hail ; and beauteous- iDDcied fros^ 
With hoary cliarms on every plant emlrait ; 
The ice, whose mighty force per(ade» the woodi^ 
Biads deep the earth, and «tops the rapid tlot ' 
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II id hail is concisi. 
; ;;ealed, and bai 
mw ' the fofua of 
1st one another.* 
it 'ur a poet, but 
"P>er. LaoretiuS, 
'j '}f phenomena, 
is easy to iuvesti> 
■< li-ave the subject 
41. readers: 
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Of these, how easy 'tis to trace the cause. 

When once you know, when once conceive their laws ■• 

Bnt we need not consult the antients, either for 
the beauties of poetical illustration, or the acqui* 
sitions of philosophical inquiry, while we can have 
recourse to our own admirable poet of the Seasons*^ 
What can be more minutely circumstantial, or 
more elegantly accurate, than the following de- 
scription^ 

The keener tempests rise: and, foaming don 
From all the livid east, or piercing norSi, 
Thick clouds ascend ; in whose capacious womb 
A vapoury deluge lies, to snow congealed. 
Heavy they roll their fleecy world along ; 
And ihe sky saddens with the gathered storm, 
lliro' the hushed air the whitening shower descends^ 
At first thin wavering; till, at last, the flakes 
Fdl broad, and wide, and fast, dimnung the day, 
With a continual snow. The cherished fields 
Pat on their winter robe of purest white. 
Tis brightness all ; save where the new snow melts 
Along the mazy current. Low, the woods 
Bow their hoary head; and, ere the languid sun 
Faint from the west emits Us evening ray, 
£arth's universal face, deep hid, and chill. 
Is one wide dazzling waste, that buries wide 
The works of man. 

The limits of this paper will not allow me to 
proceed to the poef s account of the effects which 
the inclemency of the season has upon animals, 
and particularly the feathered tribes, while the 
snow is upon the ground ; nor to his descriptioa 
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And how the other meteors rise and fall, 
Wliat stamps the figiured snow and moulds the hail. 
And why the water's pride and beauty's lost, 
When rigorous winter binds tlie floods with frost, 
Tis easy to conceive, if once we know ^ 

llie nature of the elements, or how > 

1'heir fi^^ting powtrs most work, or what the>f do. S 
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of the driviu^ oftlie snows, by which whole floclu 
oi abeep are sometimes overwhelmed ; nor to b' 
exquisite episode ol' a man perisliiii;^ in the sso 
But in tliis last there is a circumstance descrilx 
•o truly origiuai, su uatur^ aud ])atlietjc, that ] 
cannot forbear to quoI<^ it. 

In vain for liim the odicinns wife prepares 
The fire rair-blaEiiig;, and Ihe vestment wannf 
In Tain his litlle chitdcn, peeping out 
Into the mingling atorm, demand tlieir sire, 
'Willi tears of arltfHu innocence. Alas I 
Nur wife, nor children, more sliall tie behold, 
Nor friends, nur saered lionie! 

With respect to the philosophical account tA 
tliis well-known meteor, natnralists are agreed thai 
it is formed by the freezing of the vapours in tho 
atmosphere. The snow we receive mav, properly 
enongh, be ascribed to the coldness of the atmofr< 
phere through which it falls. When the atmos' 
phere is wann enough to dissolve the snow, befoiw 
it arrives to us, we call it rain ; if it preserve itsdf 
undissolved, it makes what we call snow. It di&! 
fers from the particles of hoar-frost, in being cry«- 
tallized, as it were, which they are not, l^is ajw 
pears on the examination of a Hake of snow by 
niegni^'iiig glass ; when the whole of it will seei 
composed of line shining spicula, or points, diverf 
ing like rays from a centre. As the flakes 1^ 
down through the atmosphere, tliey are continually! 
joined by more of these radiated spicula, and thu% 
increase in bulk like the ilrops of rain or hail-stones. 
Dr. Grew, in a discourse on tlie nature of snowj- 
observes, that many parts of it are of a regular 
figure, for the most part so many little rowels or 
stars of six points, aud are as perfect and trans- 
parent ice as any we see on a pond. Upon each 
of these points are other collateral points, set a^ 
tbe iiuae aiij-ies as tlie main points themselveii: 
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among which (here are divers others irregular^ 
which are chiefly broken points, and fragments of 
the regular ones. Others also, by various winds^ 
seem to have been thawed, and frozen again into 
irregular clusters ; so that it seems as if tue whole 
body of snow was an infinite mass of icicles ir- 
r^^arly figured. That is, a cloud of vapours 
being gathered into drops, those drops forthwith 
descend, and, in their descent, meeting with a 
freezing air as they pass through a colder region, 
each drop is immecUately firozen into an icicle, 
shooting itself forth into several points ; but these, 
still continuing their descent, and meeting with 
some intermitting gales of warmer air, or, in their 
continual waftagis to and fro, touching upon each 
other, are a little thawed, blunted, and frozen into 
clusters, or entangled so as to fall down in what 
we call flakes. 

According to Signore Beccaria, clouds of snow 
differ m nothing from clouds of rain, but in tho 
circumstance of cold that freezes them. Botli the 
regular difiusion of suow, and tlie irregularity of 
the structure of its parts (particularly some figures 
of snow or hail, wliiok he calls rosette, and which 
fall about Turin), show the clouds of snow to be 
acted upon by some uniform cause, like electricity. 
He even endeavours, very particularly, to show 
in what manner certain configurations of snow arc 
made by the uniform action of electricity. He was 
confirmed in bis reasonings on this subject by ob- 
serving, that his apparatus never failed to be elec- 
trified by snow as well as by rain; and, he adds, 
that a more intens^e electricity unites the particles 
of hail more closely tlian the more moderate elec* 
tricity does those. of snow. 

Snow, although it seems to be soft, is really hard, 
Jiecause it is true ice. It seems soft, because, at 
the first touch of the finger upon its sharp edges 
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or points, they melt ; othemise they vonid pierce 
the finger like so maoj lancets. 

Dr. E. D. Clarke, in his Travels (vol. i. p. 11), 
records a very curious and beautiful phenomenon, 
vbich he witnessed before the breaking up of the 
winter season at St. Petersburgh. ' Snow, in the' 
most regular and beautiful crystals, fell gently on 
our clothes, and on the sledge, as we were driving 
in the streets : all of them possessed exactly the 
Game figure, and the same dimension. Every par^ 
tide consisted of a wheel or star, with sis equal 
rays bounded by circumferences of equa! diame- 
ters: they had all of them the same number of 
rays branching from a common centre. The 
size of each <rf these little stars was equal to the 
circle presented by dividing a pea into two equal 

Earts. This appearance continued during three 
ours, in which time no otlier snow fell, and there 
vas sufficient leisure to examine them with the 
Mrictest attention.' As water, in its crystalliza- 
tion (continues Br. Clarke), seems to consist of 
radii diverging from a common centre, by the 
usual appearances ou the surfaces of the ice, it 
might be possible to obtain the theory and ascer- 
tain the laws from wliicli this stellar structore 
results. Monge, president of the French Insti- 
tute, noticed, in falling snow, stars with six 
equal rays, which fell during winter, when the at- 
mosphere was calm. This is also recorded by 
Haiiy. Dr. Clarke has accompanied this descrip- 
tion with three wood-cuts, to which we refer the 
curious reader. 

The lightness of snow, althongh it is firm ice, 
is owing to the exness of its surface, in compa- ( 
rison to the matter contained nnder it; and thus 

fold, the most ponderous nf all bodies, when 
eaten into leaves, will ride upon the least breath 
cf air. The whiteness of anow is owing to the 
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small particles into which it is .divided ; for ice, 
iriien pounded, will become equally white. An 
artificial snow has been made by the following 
experiment. A tall phial of aqua fortis being 
placed by the fire till it is warm ; and filings of 
pure silver, a few at a time, being put into it; 
after a Inrisk ebullition, the silver wi^ dissolve 
do^y. The phial then being placed in a cold win- 
dow» 83 it cools, the silver particles will shoot 
into crystals, several of which running together, 
will form a flake, resembling snow, and descend 
to the bottom of the phial. While they are de- 
scending, they represent perfectiy a shower of 
sflver snow, and the flakes will lie upon one 
anoliier at tiie bottom, like real snow upon the 
ground. In a word, a shower of snow, although 
so common with us, and therefore so littie re- 
garded, is, in itself, a most beautiful spectacle, 
and is considered by the natives of southern climes, 
on their arrival here, as tiie most extraordinary and 
amazing phenomenon of nature. 

But we are not to consider snow merely as a 
carious and beautiful phenomenon. The great 
Dispenser of universal bounty has so ordered it, 
that it is eminentiy subservient, as well as all the 
works of creation, to his benevolent designs. 
Were we to judge from appearances only, we 
might imagine, that so far from being useiul 
to the earm, the cold humiditv of snow would be 
detrimental to vegetation. But the experience 
of all ages asserts the contrary. Snow, particu- 
larly in those northern regions where the ground is 
covered with it for several months, fructifies the 
earth, by guarding the corn, or other vegetables, 
from the intenser cold of the air, and especially 
from the cold piercing winds. It has been a 
vulgar opinion, very generally received, that snoW 
fertilizes ihe laiid« on which it falls more tbau tvxva^ 
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in coiiBequeii<;e ut' tbe nitrous salts which it i| 
supposed to acquire by freezing'. But it ap* 
pears from the experimeote of Margraai; in tht 
year 1751, that the chemical ditfereiice between ' 
rain and snow-water is exceedingly small; aai j 
that tbe latter, however, is somewhat less nitrou^ | 
aud contains a sumewhat less proportion of etirtli« . i 
than the former; but neither of them contsis | 
either earth or any kind of salt, in any quaati^^J 
which can be sensibly ellicacious in promotii^M 
vegetation. Allowing, therefore, that nitre is 3 
fertdizer uf lands, which many are, upon gooM 
grounds, disposed utterly to deny, yet so veryl 
smull is the quantity of it contained in snow, that ■ 
it cannot be supposed to promote tlie vegetation of 
plants upon which the snow has fallen. 

On (he uses of snow we add some further par- , 
ticulars, which the researches of modem science i 
have brought to light. ' All those who inhabit . 
parts of the earth exposed to snow, agree in coo-t 
sidering it as one of the means employed bv nature 
to give plants more strength, and make tnem ex- 
pand with more vigour. Several are even per* 
^uaded that winters, producing no snow, presagv 
a bad harvest, and a feeble stale of vegetation (. 
and they ascribe its intluence to the salts, which 
they say exist in congealed water. That, after « 
very severe and cold winter, plants should he 
stronger and more active in proportion as they may 
have been covered with snow, is pioved bv the ex- 
perience of every one engaged in agriculture^ 
The cause is simple and natural. All plants ara 
capable of supporting cold in a greater or less d^ 



' Tbomson Calls iiitg Uii« popular error. 

Tluo' the blue serene. 
For sijeht too 6tie, fh' eikerial niike flies ; 
Killing infectious damps, and ttie spent idr 
Storic^ abeab with elemootai lilv. 
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gree. Hiere are some which 'cannot be exposed 
to the temperature of melting ice without perish-* 
mg, while there are others in which the most in- 
tense cold makes no alteration. £ach plant haft 
certain limits as to its resistance of cold, a certain 
temperature beyond which it cannot go^ without 
the danger of being frozen and destroyed. The 
earth/ as is now well known, has heat accumulated 
in its interior parts : this heat is perceived in all 
tobterraneous places of sufficient depth to pre* 
^eat the external heat or cold from entering. 
Snow is a bad conductor of heat, cold penetrates 
ft with difficulty ; and its temperature, when it 
Bielts, is zero. When the earth is covered to a 
tonsiderable depth with snow, the cold of the at- 
mosphere, in contact with it, tends to cool its mass ; 
the internal heat of the earth tends to warm it« 
tlut>ughout the mass of snow there is a strong 
contest between the heat and cold ; a portion of 
the snow is melted and carried to zero, the medium 
temperature, wherein the plants are situated. 

* The snow has tlie properties of keeping tlie 
plants it covers at the temperature of melting ice ; 
of preserving them from tlie iniluence of a greater 
cold; of supplying tliem \v;ith continual moisture: 
of preventing a great number ])erishing, and still 
more from languishing ; and, consequently, of im* 

iarting more strength and vigour to vegetation, 
t appears, then, tliat we may explain a pait of 
the influence snow has upon vegetation, without 
Laving recourse to. the salts or nitre which it is said 
to contain, but which analysis and experimental 
lave proved do not e\ist It h<is also been de^ 
monstrated by ex])eriinent, that snow is oxygo* 
Bated water ; that, in the germination of seeds in 
particular, the presence and contact of oxygen are 
absolutely necessary for the plant to expand ; and 
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that, in proportion to the aliiindance of ox^^eB^ 
the more rapidly the seeds will grow. ^ 

' Most plants, permitted to attain their perfeOP 
matnrity, shed on tlie earth a part of their seedsi>; 
which, thus abandoned and exposed to the acdiM 
of cold, are covered and preserved hy the sntM 
At the same time they find in tlie water the sat 

t reduces by melting, a portion of oxygen, wMi 
as a powerful effect on the principle of genoiif 
tion, and determines tlie seed , which wonld hni 
otiierwise perished, to grow, to expand, and ' 
augment the number of plants that cover the sn 
face of the earth. 

' A very considerable number of the plants * 
have the art of appropriating for our nourishm^ 
and wants, are sown from the end of September 1 
the end of December. Several of them germinaSR 
before the cold commences its influence upfrija 
them, and changes the principle of their life, TM 
mow which covers the rest, acting on their germ 
liy its oxygenation, coui|iel3 them to reward tb 
trouble of the farmer and gardener, and malti|d 
the quantity of aseful prodnctions. 

' The influence of snow on vegetation cannl 
be better summed up, than by saying that, in tl 
first place, it protects the plants and the see<l 
from the violence of the frost ; in the second, fiu 
nishes them with a continual moisture ; and ii 
the tliird, makes a greater number of seeds to gei« 
minate '.' 

What themes of grateful adoration does ti 
discussion of this subject suggest! But I v 
leave my readers, ' in expressive silence,' 
* muse the praise' of the great Creator ; and shi 
conclude with that beautiful emblem, under wlii< 

' See Geut. Mag., vol. Isxxiv, part 2, p. 544. 
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le is supposed, by the prophet Isaiah, to r^re^ 
ent tiie salutary efficacy of his diyine word: 
jls the rain cometh down, and the snow from 
taven, and retumeth not thither, but watereth the 
wrtk, and maketh it bring Jorth and bud, that it 
Wfgive seed to the soiver and bread to the eater; 
9 Aall my word be that goeth forth out of my mouth : 
t shall not return unto me void, but shall accom^ 
£sk thai which I please, and it shall prosper in the» 
'Ung whereunto I sent it.* 



No. IV. 

ON WINTER IN THE POLAR RBGIONSgi 

Oar infant Winter sinks, 
Divested of his grandenr, should onr eye 
Astonished shoot into the frigid zone : 
Where, for relentless months, continual niglit 
Holds O'er the glitt'ring waste her starry reign. 

THOMSON; 

There Winter, armed with terrors here unknown, 
Sits absolute on his unshaken throne ; 
Piles up his stores amid the frozen waste. 
And bids the mountains hejhas built, stand fast ; 
Beckons the legions of his storms away 
From happier scenes to make the land a prey ; 
Proclaims the soil a conquest he has won, 
And scorns to share it with the distant sun. 

COWPER. 

WINTER, in our temperate regions, exliibits 
Wy few phenomena, in comparison with what is 
yvMe in the arctic circle. Thomson, therefore, 
las judiciously enriched his noble conclusion of 
4e Seasoiis with all the circumstances of v\c» 

q2 ^ 
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turesque beaaty, or terrific g^randeur, that coidd 
be borrowed from sceues far remote from us. The 
famished troops of wolves pouring from the Alps ; 
tlie mountains of snow rolling down the precipices 
of the same countries; the dreary plains over 
which the Laplander urges his reindeer ; the wont- 
ders of the icy sea ; and volcanoes flaming through i 
a waste of snow; are objects selected, with tibe \ 
greatest propriety, from all that nature presents \ 
most singular and striking in the various domains of \ 
boreal cold and desolation. . 

Among the wintry objects which delight the \ 
mind by their beautiful and picturesque appear- i 
ance, we may often observe the elFects of the hoar- 
frost, or of the dew or mist frozen. This adheres ^ 
to every object on which it falls, and produces ^ 
figures of incomparable beauty and elegance. ^ 
Every tAvig and blade of gi-ass is beset by it with ' 
innmnerabie glittering pearly drops, or silver ^ 
plumage, beyond the skill of any artist to imitate. 
These appearances are still more striking, the far- j 
ther we proceed to the north. It sometimes hap- \ 
pens, that a sudden shower of rain falls during a ^ 
irost, and iimnediately turns to ice. Philips, in ^ 
his Epistle from Copenhagen, has given a beautiful 
description of such a scene : a description which l 
forms as fine a winter piece as we have ever had 
irom the schools of ths most exquisite painters : 

Ere yet the clouds let fall the treasured snow, 

Or winds began thro' hazy skies to blow, 

At evening a keen eastern breeze arose, 

And the descending rain unsullied froze. 

Soon as the silent shades of night withdrew, 

The ruddy mom disclosed at once to view ^ 

The face of nature in a rich disguise, \ 

And heightened every object to my eyes : ,l 

For every shrub, nud every blade of grass, ,i 

And eveiy pointed thorn, seemed wrought in glass ; i 
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In pearis and rabies rich the hawthonu show. 
While thro^ the ice the crimson berries glow : 
The thick-sprung reeds the wat'ry marshes yield, 
Seem polished lances in a hostile field. 
The stag, in limpid currents^ with surprise, 
Sees crystal branches on his forehead rise : 
The spreading oak, the beech, tlie towering pine. 
Glazed over, in the freezing ether shine. 
The frighted birds the rattling branches shun. 
Which wave" and glitter in the distant sun. 

When, if a sudden gust of wind arise, 
The brittle forest into atoms flies, 
The crackling wood bc^neath the tempest bcndt^ 
And in a spangled shower the prospect ends. 

In such a case, prodigious miscliief had been done 
to the woods, by the breaking down of vast arnn 
of trees which were overloaded by the pressure of 
the encmsting ice. At other times, the seeming 
enchantment has been dissolved in a moregentb 
way: 

For if a southern g^le the region warm. 
And by degrees unbind the wintry charm, 
The traveller a miry country sees. 
And journeys sad beneath the dropping trees. 

As we advance farther into tlie arctic regions, 
we find them distinguished by more beautiful ap- 
pearances of that phenomenon which we call the 
aurora horealis. In Shetland, these northern lights, 
which the natives call merry dancers, are the con- 
stant attendants of the clear evenings, and prove 
great reliefs amid the gloom of the long winter 
nights. They commonly appear at twilight, near 
the horizon, of a dun colour, a})proacLing to yel- 
low ; sometimes continuing in that state lor se- 
veral hours, without any apparent motion; after 
which tliey break out into streams of stronger light, 
spreading into columns, and altering slowly into 
ten tliousand different shapes, varying their colours 
from all the tints of yellow to tibe most obsc^^ 
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raasel. Tley often cover the wiiole hemisphere, 
and then make the most brilliant appearance^ 
Their motions, at these times, are most amazinglj 
qnick ; and tliey astonish the spectator with t]ie 
rapid change of their form. They break ont in 
Itlaces where none were seen before, skimm' 
/Briskly alon^ the heavens. On a sudden they 
exting^iished, und leuve behind a nntform dusinf 
tract. 

This again is illuminated in the same manner, 
and as siid<!enly left a dull blank. In certain nights 
they assnme the appearance of vast colnmas ; on 
ene side of the deepest yellow, on the other de- 
xlining away till it becomes imdistin^rnished frcnn 
ffiie sky. They have genenJly a strong tremuloiu 
jnotion from end to end, which continues till tlip 
jffbole vanishes. In a word, we, who only see the 
extremities of these northern phenomena, have but' 
a faint idea of their splendour and their motions. 

In Siberia, there is one species of the aurora 
bore^lis, which regnlarly appears between the 
north-east and east, like a luminous rainbow, with 
numbers of columns of light radiating from it. 
"leneath the arch is a darkness, througti which tlje 
»rg appear with some brilliancy. This species 
t thought by the natives to he a forerunner of | 
itonns. There is another kind, which begins with 
insulated rays, from tlie north, and others 
&e north-east. They augment little by little, ' 
"" the whole sky, and form a splendour of 
as gold, rubies, and emeralds ; hut 
it phenomena strike tlie beholders with 
tiiey crackle, sparkle, hiss, make a 
sound, and a noise even equal to ailificial 
k The idea of an electrical cause is so 
impressed by this description, that few 
in any doubt of the origin of these ap- 
The inhabitants on this occasion, say 
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it 1841 troop of men furiously mad, which are pars- 
ing by. Every animal is struck with terror. Even 
ttie .dogs of the hunters are seized with such 
dread, that they will fall on the ground, and become 
inmoveable, till the cause is over. 

In Hudson's Bay, moreover, the firmament, in 
winter, is not without its beauties. The night 10 
enlivened by the aurora borealis, which spreads a 
thousand different lights and colours over the whole 
concave of the sky, not to be defaced even by the 
iplendonr of the fdll moon ; and the stars are of a 
D^ redness. Mock suns and halos are not in- 
frequent ; they are very bright, and richly tinged 
with all the colours of tbe rainbow. The sun also 
rises and sets here with a large cone of yellowish 
light'. 

Philosophers have speculated more frequ^itly 
than successfiilly, upon the theory of the aurora 
borealis. The most satisfactory, which has yet 
been proposed, though that is not entirely free 
from objections, is the one of M. Libes. It has, 
however, been adopted by most of the northern 
diilosophers, and may be concisely stated thus: 
The production of hydrogenous gas is next to 
nothing at the poles; therefore so often as the 
electricity is put into an equilibrated state in the 
atmosphere, tne spark, instead of passing through 
a mixture of hydrogenous and oxygenous gas, as 
in our climate, passes through a mixture of oxy- 

> Captain Monk, who wintered on the sliore of Hud« 
son's Bay, in the year 1619, relates, that the cold was so 
intense, that neither heeVy wiiie, nor brandy ^ could resist 
it. These were all frozen, and the vessels which con- 
tained them were split into pieces ; and, before they could 
use the liquors, they were obliged to hew tliem with 
hatchets, and dissolve them by lire. Virgil speaks of 
hewing wine, in his description of aScytliian winter; 

Caduntque securihus humida vina, 
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genons and azotic gas : it mant, theretbre, cauae. 
produvtiuti of nitrous gas, nitrous acid, and nitn 
»cid, whicU give birth to ruddy vapours, whose 
©oloTir will vary uccorditi^ to the i|uantity 
proportion of those different substances which 
generated, "niese vapoiirij are carried towan 
the south where the air is most dilated, so tb 
they approach more and more towards the i^iei 
tator; and it is probable their motion may b 
assisted by a north wind. Sometimes they rise, a 
W to the zenith ol' the spectator, and then d 
scend again towards the south: and a gre 
uumber of causes may carry the vapours towar 
the diiferent points ol' the heavens, whence orij 
nate the difl'ereiit modonE taken by the aurora b 
realis, or its several parts. liistly, the detoa 
tiuns which are sometimes heard, depend upon 
■mail quantity of hydrogenous gas, which is fooi 
in the upper region s of the atmosphere, and whi) 
combines with the oxygen to tbrm water. 

These principles, at Hie same time that tin 
account, in M. Libes's estimation, for all the ph 
Qomena accompanying the aurora borealis, ex.pla 
•ai&o why it is so common towards the poles, ai 
«o rare in the temperate regions ; while thundeq 
which is frequent in the torrid zone, is scarce* 
ever heard in tlie polar regions. The diseogag 
ment of hydiogenons gas is considerable near tj 
equator, and very little towards the poles : ai 
when we excite the electric spark in a mixture 
hydrogen, oxygen, and azote, it combines, in pre 
ference, with the bases of the two former gasesi 
the electric spark ought, therefore, to occasio^ 
(bunder solely in hot countries, and to produ 
rorsG boreales in cold countries. 

But, to pursue our description, as we advano 
farther into these dreary regions, we may still meq 
■with those picturesque objects, that can attract 
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•nd captivate the most incurions eye. In the icy 
leaa, smd particularly at Spitzbergen (>vhich is the 
largest of that gronp of frozen islands, ^iiich go 
under that name, or that of New Greenland), the 
forms assumed by the ice are extremely pleasing. 
The surface of that which is congealed from the 
sea water (for we must allow it two orij; ins) is flat, 
even, hard, and opaque, resembling white sugar, and 
is capable of being slid upon. The greater pieces, 
or fields, are many leagues in length : the smaller, 
are the meadows of the seals^ on which those ani- 
mals, at times, frolic by hundreds. The motion 
of the smaller pieces is as rapid as the currents : 
the greater, which are sometimes two hundred 
leagues long, and sixty or eighty broad, move 
slowly and majestically. They often fix, for a 
time, immoveable by the power of the ocean, vmd 
then produce, near the horizon, that bright white 
appearance, called by mariners the hlink of the 
ice. The approximation of two great fields pro- 
duces a most singular phenomenon : it forces the 
lesser (if that term can be applied to pieces seve- 
ral acres square) out of the water, and adds them 
to their surface: a second, and often a third, suc- 
ceeds ; so that the whole forms an aggregate of a 
tremendous height. Tliese float in the sea like so 
many rugged mountains, and are sometimes five 
or six hundred yards tiiick ; but the {ur greater 
part is concealed beneath the water. These are 
Continually increased in heioht by the freezing of 
the spray of the sea, or of the melting of the snow 
which fsJls on them. Those which remain in this 
firozen climate, receive continual growth: others 
are gradually wafted by the northern winds into 
southern latitudes, and melt by degrees, by the 
heat of the sun, till they waste away, and disap- 
pear in the boundless element. 
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94 The Contemplative Philosopher. NO. 

Cowper has some lines on the ke-islands s( 
fioaliii^ in the German ocean; we qaote a part 
only of this pleasing description : 

Lik< buniished brass they sliinc, or beatr^n goM ; 
AntI nil aruiiod Ihc pearl's pure splendour show, 
Awi all ariiniid the niby's Aery glow. 
Come Ihcy rrom India, where the barning earth. 
All bi'iiDt.'uoi;. gives her riuhest treasures birth ; 
Ami vt iK'j'c Ihe costly gems, tliat bsHOi around 
The brows or mtgfatieat potentates are found? 
Jiv. > ever such a conntless, dazzling store 
Had IttU, noseen, the Ganges' peopled Ehore. 
BapaciouK hands, and ever-watchftil eyes. 
Should suoiier far have inarkeil and seisinl tin; prize. 
■W hence s|>ranK they then ? Ejected have Ihey come 
From VesMus. or Jrom j^.lna's burning womb? 
.Th»B shine they self-illumed, or but display 
The borrowed splendours of a cloudless day? 
With borrowed beams they shine. The gales tliatl)re&the 
Now landward, and the current's force beneath, 
Have borne them nearer : and the nearer siglit 
Advantaged more, contemplates them aright. 
Tlieir luny summits crested high, tbcy show, 
'With mingled sleet, and long incumbent snow. 
The rest is ice. Far hence, where, most severe. 
Bleak winter well nigb saddens all the year, 
■ITieir infant growth began. He bade arise 
Their ancoulh forms, portentous in our eyee. 
on, as dissolved by transient suns, the suow ' 

Left the tall cliff lo join the Soods below ; 
lie caught, and curilli'd with a freezing blast 
Tlie currentj ere it r^aflied t)ie boundlcAs waste. 

The collision of the great fields of ice, in higb 
latitudes, is often attended with a noise, that, 
for a time, takes away the power of hemng anj . 
thing else; and the meeting of the lesser fields is ' 
attended with a grinding of unspeakahle horror. 
The water, which dashes against tlie monntainous 
Ice, freezes into an inlkiite variety of forms, and 
gives the voyager ideal towns, streels, churches, 
steeples, and every shape which iiuRginatiou can 
frame. 
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The icebergs or glaciers of the north- west of 
SpitzbergcB are among the capital wonders of the 
coiintry. The glaciers of Switzerland seem con- 
temptible to these. They are seven in nnmber, 
but at considerable distances from each other; 
and each fills the vallies for tracts unknown, in a 
r^on totally inaccessible in the internal parts. 
The last exhibits over the sea a front three hun- 
dred feet high, emulating the emerald in colour: 
cataracts of melted snow precipitate down various 
parts; and black spiring mountains, streaked 
with white, boimd the sides, and rise in the back 
ground, crag above crag, as far as the eye can 
reach. 

At times, immense fragments break off, and 
tumble into the water with a most alarming dash- 
ing. A piece of this vivid green substance has 
fallen, grounded in twenty-ibur fathoms water, 
and spired above the surface fifty feet. Similar 
icebergs are common in all the arctic regions ; and 
to their lapses is owing the soUd mountainous ice 
which infests those seas. 

Frost sports also with these icebergs, and gives 
them majestic as well as other most singular forms. 
Masses have been seen assuming the shape of a 
Gothic church, with arched windows and doors, 
and all the rich tracery of that style, composed of 
what an Arabian tale would scarcely dare to re- 
late, of crystal of the ricliest sapphirine blue. 
Tables, with one or more feet, and often immense 
flat-roofed temples, supported by round* trans- 
parent columns of cerulean hue, float by the asto- 
nished spectator. These icebergs are the creation 
of ages, and receive, annually, additionid heights, 
by the falling of snow and rain, which often in- 
stantly freezes, and more than repairs the loss by 
die iidiuence of the melting sun. 

e6 
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Such are part of the wonderful phenomena of 
the polar regions. There are other curious par- 
ticulars, which, with tionie reflections suitable to 
the subject, we shall reserve for our next paper ; 
eouclmliug this with part of lliomson's maguifi' 
cent description of the icy regions : 

Tlte Muse 
Thmce Eweejiit the hnwiing mari^in <il' the miun ; 
Where undissolving, from the first «r lime, 
Snows swell on snows amuiang to tlie sky ; 
And iu; moontuins high on mounlainB pUcd, 
fieem to the sliivering sailor Trum n&r, 
Shapeless and white, no atmosphere of clouds. 
Proji^cted iiuge, und horrid, o'er the surge, 
Alps frown on Alps ; or rushing hideous dowiv 
As if old Chaos vias ugain rctnraed, 
'Wide-rend the deep, atid shake llie solid pole. 
Ooenn itselfno longer can resist 
The binding fury; but, in all its rage 
Of tempest taken by the boundluss &ost, 
Ik many a. fathom lo the bottom chained, • 

And bid to roar no more : a bleak expanse, , 

Slingged o'er with waty rocks, chei^rk'ss, and void 
Of cveiy lile, that Irom the dreary months 
Tlies conscious aonUiword. Miserable theyl * 

Who here entangled in the gathering ice, 
Take their Inst look of the descending snD : 
'While, full of death, and fierce with Icnfohl frost. 
The long, long night incumbent o'er their heads. 
Vails horrible. Such was the Briion's ' fate, 
A« with AVM prow {what have not Dritons dared!}' 
He lor the passage BoQghl, attempted since 
So Aiudi in yaia, aiid seeming lo be shut 
Ky Jealous Nature wltli eternal biu's. 
In these fell region.'!, in Areina caught. 
And to tlic atony deep his idle ship 
Immediate sealed, he with his hapless crew, 
Knchhill exerted at bis several task, 
l^roEC into statues; to the cordage glued 
The sailor, and the giilol to the helm. 

* Sir Hugh Willonghby, sent by Queen Elizabeth, 
4iKCevei the noilh-ea»( passage. 
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No. V. 

further reflections on the polar 

Winter. 

Vast regions dreary, bleak, and bare! 

There on an icy mountain's lieight, 

Seen only by the Moon's pale light, 

Stem Winter rears his giant form, 

His rob^ a mist, his voice a storm : 

His frown the shivering nations tly^ 

And, hid for half the year, in smoky caverns lie. 

JOHN SCOTT. 

IN the preceding psqper, we described the pic- 
tnresque appearances of the ice in the dreary re- 
gions of Spitzbergen. The snow, moreover, in 
those high latitudes, exhibits phenomena not less 
singular than those of the ice. At first,, it appears 
small and hard as the finest sand ; it then changes 
its form to that of a hexagonal shield, into the 
shape of needles, crosises, cinquefoils, and stars, 
some plain, and some serrated rays. These forms 
depend upon the disposition of the atmosphere ; 
and in calm weather, the snow coalesces, and falls 
in clusters. 

The single night of this dreadful country begins 
about the 30th of October : the Sun then sets, and 
never appears till about the 10th of February. A 
glimmering, indeed, continues some weeks after 
the setting of tlie Sun : then succeed clouds and 
thick darkness,^ broken by the Ught of the Moon, 
which is as luminous as in England, and, during 
this long night, shines with unfailing lustre. The 
cold str^gthens with the new year ; and the Sun 
is ushered in with an unusual severity of ftosl. 
By Ihe mddle ofMarcb^ the cheerful Ugtt gxo^s 
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strong;; the arctic foxes leave their lioles ; and the I 
sea-fowl resort, in great multitudes, to their , 
breeding places. The Sun sets no more after the 
14tli of May ; the distinction of day and night i* , 
then lust. 

In the height of summer, tlie Sun has heat < 
mougb to melt the tar on the decks of ships : bat , 
from August its power decbnes : it sets fast. Aftet | 
the middle of September, day is hardly distinguish- < 
able, and, by the end of October, takes a long ' 
i'arewetl of this country: the days now become ' 
frozen, and winter reigns triumphant. 

Earth and soil are denied to the frozen regions 
of Spitzbergen ; at least, the only tiling which re- 
sembles soil, is tlie grit worn from tiie monnlains : 
by the power of the winds, or the attrition of cata- , 
racts of melted snow : this, indeed, is assisted by ' 
tlie putrefied lichens of the rocks, and the dang of 
birds, brought down by the same means. The 
composition of these islands is stone, formed bj 
the sublime hand of omnipotent Power ; not fritted 
into segments, transverse or perpendicular, bat 
cast, at once, into one immense and solid mass; 
A mountain, througiiout, is but a single ston<^ 
destitute of fissures, e.\cept in places cracked by 
the irresistible power of frost, which often causes 
lapses, attended by a noise like thunder, and 
scattering over their bases rude and extensive 
rains. 

The vallies, or rather glens, of this country, 
are filled with eternal ice or snow. They ar^ 
totally inaccessible, and known only by the divided 
course of the mountains, or whejc they temiiuat« 
JD tlie icebergs or glaciers we have already des- 
cribed. No streams water their dreary buttoms;- 
and even springs are denied. Tlie mariners are- 
indebted for fresh water solely to the periodical 
cataracts of melted snow in the short season of 
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summer, or to pools in the the middle of the vast 
fields of ice. 

Yet, even here, Flora deigns to make a short 
?isit, and to scatter a scanty stock over the bases 
of the hilb : her efforts never rise beyond a few 
hmnble herbs, which shoot, flower, and seed, in 
the short warmth of June and July, and then 
wither into rest until the succeeding year. 
Among these, however, the salubrious scurvy* 
grass, the resource of distempered frames, is 
providentially most abundant. 

Such, after all, is the aspect of extreme steri- 
lity and desolation in these dreary regions, that 
we can scarcely imagine any mortal would be so 
hardy as to make them even a temporary abode. 
Yet here did four Russian mariners, who were 
accidentally left on this frozen coast in the year 
1743, live six years (one excepted), till happily 
released by the arrival of a ship. In 1633, seven 
Dutch sailors were voluntarily left here to pass 
the winter, and to make their remarks ; but they 
aD perished from the effects of the scurvy. In the 
following year, seven more self-devoted victims of 
the same nation underwent a similar fate ; yet aU 
fliese adventurous men had been liberally provided 
with medicines, and every necessary for the pre* 
servation of life. Eight Englishmen, left by ac- 
cident in the same country, in 1650, were far 
more fortunate : unprovided with every thing, they 
contrived, however, to frame a hut of some old 
materials, and were found by the returning 
ships, the next year in perfect health. The Bos- 
sians have attempted to colonize these dreadful 
islands. They have annually sent parties to con- 
tinue there the whole year, who have established 
settlements at Spitzbergen and other places adja- 
cent, where they have built huts, each of which is 
occupied by two boats' crews^ or twenty-sis. m^xi. 
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They bring witli tliem salted fisb, rje-flonr, and 
the senun or whey »i sour niilk. 'llie whey is theb 
cbief beverage, and is also used in baking tiieir 
bread. Each but hits an oven, which serves alM 
as a slove ; and iheir fuel is wood, whiib they bring 
with thein from Archangel, llieir huts are abov« 
ground, and surprisingly warm. They boil their 
tish with water and rye-meal: this is their winter 
diet. In summer, they live chielly on fowls, or 
their eggs. They are dressed id the skins of the 
bear or tlie reindeer, with the liir side next tfae^ 
bodies; tlieir bedding, likewise, is formed of the 
same. The skin ol' the fox, wbiuh is the most 
valaable, is preserved as an article of commerce. 
They have also other empioj-menl beside the cfaas^ 
in catching, with nets, the beluga, or while wbale. 
Few of them die from the severity of tlie cold ; but 
they are often frost-bitten, so as to lose tiieir toei 
or tingers ; for they are su hardy as to bunt in all 
weathers. They are at liberty to leave the place 
by the 22d ef September, whether tliey are relieved 
by a fresh party from Russia, or not. 'J'he great 
exercise they use; their vegetable food; (heir 
method of freshening tlieir salt provision, by boiling 
it in Water, and miting it with flour; tlieir bever- 
age of whey ; and their total abstinence from 
spU'ituDUs hquors ; are tlie happy preservatives 
from the scurvy, which brought all tbe preceding 
adveatorers, wlio perished, to their miserable 
end. 

Where the countries have been loufj inhabited, 
in all the arctic coastii of Europe, Asia, and 
America, the natives, witli very few vaiiations 
and exce]itiuns, seem to be a distinct species both 
in body and mind, and not to be derived from the 
a^acent nations, or any of their belter propor- 
tioned neighbours. Their stalm-e is from four to. 
iburfeel aad a half; their skins swarthy, and their 
Q 
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_ r sliorl, blai-k, and coarse. Their eyes are 
transTersely narrow, and the iridrs block. Tliey 
have great heads, hig;h cheek-bone.s, wide niouthjj, 
rliii-k lips, broad chests, slender waists, and spindle 
shunks. From nse, they run up rocks like (Foats, 
and op trees like stiiiirrels. They are so strong 
m the arm, that they can draw a bow which a 
stout Norwegian can hardly hend; yet lazy even 
to torpidity, when tiot incitefl hy necessity ; and 
puaillanimous and nervous to a hysterical degree, 
lliese are the natives of Finniark and Jjapland. 
The coasts east of Archangel, us far as tlie river 
Oby, are inhabited by tlie Sainoeids ; a race as 
short as the Laplanders, hnt much uglier, and 
more brutaUzed ; thar food being the carcases of 
horses, or any other animals. Tliey use the rein- 
deer to draw their sledges, but are not civilized 
enough to make it a substitute for the cow. 
Hard by these ihoreit, where scarce bis freezing ituiau 
Bolls tlie wild Oby, live the last of men; 
Jlnd half-euliveDed by the diitant Sun, 
That rears nnd ripens man as well as iilitnis, 
Here hnniiui nature wears itn rudeiif iurm. 
Seep from the piercing; season sunk in caves, 
Here, by dull lireH, and with unjuyous cheer, 
/Tbey WMte the tcdions t^Iiiom. Immented in furai. 
Doze the gmns race. Nor sprightly jcsl, nor 
Nor tenderness they know ; nor auKlit of lire. 
Beyond the kindred bears that stalk witbont. 
Till morn, at length, her roses drooping all, 
Sheds a long twUigiit brightening o'er tlicir Belds, 
^p^d calls the quivered savage to the cliase. 

^Ipacb are the inhabitants of the greatest part of 
^■S polar regions, and such is the situation, wliich, 
to our imaginations, may appear insupportable. 
With the deepest veneration for the dispensations 
of divine Providence, a humane mind may some- 
be apt to inqiiire, why the benevolent 
tatot abould hare destined sucb i\c^Vot^\« 



i 



43 The Contemplotke Philosophtr. no. 

scenes of desolaliun to be the aliode of millions 
humao beings, white others are blessed with tei 
perate climates iind smiling skies, with inexhai 
able harvests and superiluons proi'uaionf But got 
and evil are often merely relative ideas \ and idui 
of what we cull happiness on the one liandj ai 
misery on the other, exists less in reality thi 
sentiment. In the Laplanders, lor instance, ti 
hardy temperament of their bodies, calculated W 
resist the rigour of their climate ; the ' furry natioiu/ 
witli which tlieir woods abound, and whose likini 
protect them from the cold; and Uiat pecoliu 
blessing of these regions, the reindeer; are sa 
many eviilences, that Divine Goodness has afforded 
them many valuable compensations Ibr all the dit-, 
advantages nnder whidi they labour, 

Thej nak no more dian simple nature gives ; 

'I'liey love tlieir mountains, and enjoy their Blonns. * 

No false ilCEiTiia, no priilixrented wuiltE, 

Disturb the peacefuL current of tlieir Uine ; 

And through tlie reBllegs ever'tortiired raaze 

Ot' pleasure, or ambition, biil it rage. 

Tliere reindeer rorm their riches. These their tenta, 

llieir robes, tfaeir beds, and all tlieir bomcly wealft 

Supply, their wholesome fare, and clieerliil caps. 

Olueqnioua at their call, tlie docile tribe 

Vield to tlie sledge their necks, and whirl them sv^ift 

O'er hill and dale, heaped into one expanse 

Ofmarbled snow, as Far as eje can sweep. 

With a bine crust of ice unbounded glazed. 

Sy dancing meteors then, tlint ceaseless sh^e 

A waving ulaee retracted o'er the heavens. 

And vivid moous and stars tliat keener play 

With double lustre front the glossy waste. 

Even in the depth or polar ni^ht, ihey find 

A wondrous day ; enough to li^t the chase, 

Or guide tjieir daring steps to t'inland-lsirs. 

Wished Spring returns ; and trom the haay stmthj 

While dim Aurora slowly moves before. 

The welcome Sun, just verKinp; up at Untt, 

By small degrees extends the swelling carve ! 

Till seen, at lust tor gay rejuiciug months, 
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Still round and round, the spiral course he winds , 

And, as he nearly dips his flaming orb, 

Wheels up again, and reasceuds the sky. 

In that glad season from the lakes and floods. 

Where pure Niemi's * fairy mountains rise. 

And, fringed with roses*, Tenglio rolls his strean^ 

lliey draw the copious fry. With these at eve. 

They cheerful loaded to their tents repair ; 

Where, all day long in useful cares employed. 

Their kind unblemished wires the fire prepare. 

Thrice happy race ! by poverty secured 

From legal plunder and rapacious power : 

In whom feU interest never yet has sown 

The seeds of vice : whose spotless swains ne'er knew 

Injurious deed, nor, blasted by the breath 

Of faithless loye, their blooming daughters woe. 

THOMSON. 

A celebrated writer has some observations^ 
which beautifully illustrate this subject. ' Of the 
happiness and misery/ says he, ' of our present 
state, part arises from our sensations^ and part 
from our opinions ; part is distributed by nature^ 
and part is, in a great measure, apportioned by 
ourselves. Positive pleasure we cannot always 
obtain, and positive pain we often cannot remove^ 
No man can give to his own plantations the fra^- 
grance of the Itidian groves ; nor will any precepts 
of philosophy enable him to withdraw his attention 
from wounds or diseases. But tlie negati\e infe- 
licity^ which proceeds not from the pressure of 

' M. de Maupertuis, in his book on the Figure of the 
Earth, after having described the beautiful lake and 
mountain of Niemi in Lapland, says, — * From this height 
we had the opportunity, several times, to see those vapours 
rise from the lake, Wliicli the people of the country call 
Haltios, and which they deem to be the guardian spirits 
of the mountains. We had been frighted with stories of 
bears that haunted this place, but saw none. It seemed 
rather a place of resort for fairies and genii, than bears.' 

* The same author observes,—' I was surprized to see 
upon the banks of this river (tlie Tenglio} roses of as lively 
a red as any that are in our gardens.* 
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HufteringB, but Ui« al>seiu:e of enjoyioents, will >1* 
wuys yifl^ to the remedies of reason. 

' One ol' the grpQt art* to escape supcrtliioui 
iiueasiness, m to I'ree oiu- niinds Irum tiie habit of 
t'ompaniig our condition with that of others on. 
whtiin the blessings of life are more boontitiiUl 
bestowt'd, or with iiDagioary states of delight ana 
■Gutiritj, perbnps nnatlainahle by mortabi. Fe» 
are pliircd in a sitaation no gloomy und distressfi^ 
as nut to see every day beings more torlom aoA 
niiseruhle, from whom they may learn to rqjoioa 
Kt their own lot. 

' Xu incuDvenience ia less superable by art o* 
diligpnea than the inclemency of climates, and 
tlierefiire none tiiTords more proper exercise for 
tliis ^ihilosophical abstraction. A native of Eag- 
land, pinched with the trost of December, may 
lessen Lis allection lor his own country, by Bofler- 
ing bis imagination to wander in the vules of Asia, 
and sport among woods that arc always green, 
and streams that always murmur ; but, if he turns 
hia thoughts toward tlie polar regions, and con* 
eiders the nations to whom a great portion of the 
year is darkness, and who are condemned to pass 
weeks and months amid mountains of snow, ha 
yriW soon recover his tranquillity; and, while he 
Btirs his fire, or throws his cloak about him, reflect 
how much he owes to Providence, that he is not 
placed in Greenland or Siberia.' 

These admirable observations not only illustrate 
the subject, but inculcate lessons, winch, if at- 
tended to, will much conduce to diminish the 
pressure, of imaginary evils, and to improve and 
heighten the happiness we enjoy. Were we con- 
demned to the dreary climes, and to the manner 
of Ul'e, of the natives of the arctic countries, we 
should deem it insupportable. How deplorable 
should we think our situatiuns, if we saw Nothing 
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before our eyes but stupendous mountains of ice 
and extensive wastes of snow ; if the absence of 
the Sun, for entire months, rendered the cold 
more insupportable still ; if, instead of our com- 
fortable habitations, we had no other asylum than 
a gloomy cavern, or a skin-covered tent ; if we 
kad no other resource for our subsistence than a 
pmlous activity in the chase ; and if we were 
deprived of all the pleasures which the arts impart, 
and of all the sweets of society that exalt existence, 
and render life delightful ! Let the consideration, 
then, of the unspeakable advantages which we 
enjoy in our temperate clime, and to which we 
are so inattentive, not only banish every repining 
thought, that we are not placed in still milder 
regions and still serener skies, but teach us to 
regard the Divine Being with increasing' love and 
nnceasing adoration. Most sincerely do we accord 
with the Danish Poet : — 

Oh ! no where blooms so bright the summer rose. 
As where youth cropt it from the valley's breast J 

Oh ! no where are the downs so soft as those 
That pillowed infancy's unbroken rest. 

In vain the partial sun on other vales 

Pours lib'ral down a more exhaustless ray. 

And vermeil fruits, that blush along their dales, 
Mock the pale products of our scanty day. 

In vain, far distant from the land we love, 

The world*s green breast soars higher to the sky ; 

Oh ! what were heav'n itself, if lost above 
li\^ere the dear memory of departed joy ? 

Oh ! what are Eloisa's bowers of cost, 

Matched with the bush, where, liid in berries whitt, 

Inline arms around my infant love were crossed ? 
What Jura's peak, to that upon whose height 
I strove to grasp tlie moon ; and where the flight 

Of my first thought was in my Maker lost « ? 

» Poems. from the Danish, translated by Mr. WalkeiV 
of Cambridge, pp. 76—79, 1815. 
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In the midst of those dreary scenes, which even 
' our infant winter' may §anietiines ex.hibit, let ui 
rejoice in the enchanting prospect oi" that deliglitini 
season, which will so soon awaken all Nature, and 
diU'use warmth, and hie, and happiness around. 

Too delicate! reproach no more 
'I'he ReoMiu oftby native shore : 
Th<;re soon sliatl iSpring descend Ihe skf, 
Witli stniiing brow and placid eye : 
A primrose wreatli surrounds her bair ; 
Mer p-ecn robe floats upon the air ; 
And, scattered from her lib'ral hand, 
l^'air blossoms deck the trees, fair flowers sdorn th«. 
laud. JOHN SCOTT. . 



There's no philosophy without a God. blackhore. 

By steps directing our enraptured senrch 

To Hlin, the First of Minds ; Uie Chi«li tlie Sole. 

AKENSIDB, 

THE commencement of a new year ' must na- 
turally suggest to a wise man some reflections on ' 
the years which are now no more, and some anxiety i 
concerning those which are yet to come. If his { 
progress in knowledge and virtue has been in pro- , 
jiortion to the opportunities of acquisition, a re- 
trospect of the past must afford the most exquisite ' 
satislactiou ; and, lor the future, he can entertain 
DO other auiietj, than tliat the years, wluch, as it 
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were, liave I)een habitually devoted to God, be not 
tost by the guilt or indiscrelion of a moment; but { 
that the same vi^Iaiice aud circuniapectioii by i 
vtiich he was so long enabled to repel temptation ; 
and tbe same ardour in the pursuits of excellence, 
which had hitherto been productive of such happy 
eSects ; may, at last, conduct him to timt blessed 
situatiDn, which the Psalmist emphatically describes 
Bs his end : 'Mark ike perfect man, and behold the 
UOT^A( ,• far the end of that man is peace.' 

The firm conviction of a Supreme Being, who 
is the rewarder of titem that diligently seek him, 
is die actuating principle of such a maa, in all the 
vicissitudes of life. His confidence iu the divina 
protection, his resignation to the divine will, tit 
habitual regard to the divine presence ; in a word, 
tbose hopes of a happier state, which are the ul- 
timate aim of all his pursuits, may be thus ex- 
pressed in the beautiful language of Mrs. Barbauld: 

If the soft hand oT winning pleasure leads. 
By living waters, and tjiro' llowery lueadB ; 
When all \s smiling, lran<|uil, and serene. 
And venial benaty paints the flatt'ring scene; 
Oh, leach ine lo elude eauli lalcnt mure, 
And whisper Id my sliding hemt, Beware! 
With caution let me hear the syren's voice. 
And doubirnl, with a trembling heart, rejoice. 

If Biendless, in a vale of tears I 8tray, 
Where briars wotmd, and tlioms perplex my way, 
Still let my steady aoul thy gnodnesa ace. 
Anil with strong confidence lay hold on thee ; 
"With equal joy my various lot receive, 
Resigned to die, or resolute to live ; 
pF^ared to kiss the sceptre, or the rod. 
While God is seen in all, and all in God. 
I read his awful name, emblazoned high 
With golden letters on the illumined sky; 
Nor less the myalic characters I see 
Wroagkt in each flower, iiiseribed on ev'ry tree ; 
' I ev'ry leaf that trembles on tlie breeze 

hear tho voice of God among the trees ; 




^\'itl) Ikee in uliniiy MditndDE I walk, 
W'itti thee in biLij cruvrUcU ciljps liilk ; 
In P\'n' t-reftture own tliy fumiiiiK [H/wor, 
111 catn evenat thy proviilenco adori'. 
Thy hiip«s shall KDitnitte my droopinf; sonl, 
'I'liy piruepts guide me, and tliy lenr viiatrnL 
1'lioa Hliall I rest, iiniuavtd by all alariu*, 
Sei'iiro wllliin thn tetnpk uf tJiine arms; 
T'nim iiii\ii.iiLs cares, from gloomy terrors tttf. 
And reel inyscH' omnipotent intlitw. 

Then, nhuii the Init, the ch>HJn^ hour draws niglt 
And earth recede* belbro my swimming oje ; 
Teach me to giiit tliln trausitory iccne 
Willi decent Irinmpli and a Iciok serene; 
Teach me to fix my ardent liopeii on liiRh, 
And, having lived lu tliee, iii tllce la die. 

But to llie bulk of mankind, iimnei':<ed iu tlH|- 
tares uF business, or the parsuits ol' pleaiiure, tbMB 
veneration of the Divine Being, this conlideiice i) 
his goodness, and acquiescence in his dispensatioi 
so tar from btiin^ habitnal, seldom Ibrms tlie sab 
ject of even a muraentary iiiedilation ; although 
(here is xcari^ely tm object i» the creatJon, hoi 
mhiutc and insig;nilicant it may spem, that t 
not demonstrate the existence of a (iod. 



I shall Iiere lay hclbre my readers a few argu- 
ments to prove this important and most essential 
truth: I sav, most essential truth, because, when 
we are (mcc effeitnally t-onvinced of Ihis, a tine at- 
tention lo tlie natnre and circumstances of this life, 
a^ it re.'^pect^ another, cannot fail to inspire a 
temper of habitual devotion, and lead ns to re^jard 
obedience lo ' the will tif'Liod' as the pre«t and 
joyful hushiess of our lives ; while eierj lliinj!; else, 
in these sidihinary scenes, will apjtear, compara- 
ti^ely of uri moment. To conduct omaelves wiUi 
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iriety, ill wiiaWver situation it shall please di- 
Providence to place us, we shall consider a* 
r our principal concern ; as that which alone 
make us truly happy in this life, and .solace us 
the hopes ol' immortality- 
Nothing can he more evident, ttian that meni 
as well a3 whatever else has life, are weak and 
dependent creatures, that neither g;av« existence 
to themselves, nor can preserve it by any power of 
Iheir own; and, therefore, we must certainly be 
indebted for this existenca to some superior and 
raore powerful cause. And this superior cause 
must either be itself the first cause, which is the 
notion of God, or else, by tlie same argument as 
before, must be derived from him, and lead os, 
eonseqnently, to the knowledge of him. But thig 
u-gumeot, which is called the argument A priarif 
fith the various deductions from it, is too alistmad 
for the generality of readers. That admirable me- 
t^bysician and divine, Dr. Clarke, in his Demon- 
itratioa of the Being and Attributes of God, haK 
nonaged this argument witli the greatest per- 
spicuity and force of reasoning, by a series of 
propositions mutually connected and dependent, 
and fonniiig a complete and unanswerable argu- 
ment in proof both of tlie being and attributes of 
Ike Deity. 
But there is another argument, called the ar- 
leat of ^ poHeriori, wliich is more g«(erally 
and which carries irresi^tibta conviction, 
argument is deduced from the frame of the 
iJTerM, and the tracer of evident contrivance, 
fitness of thhigs for each other, that occur 
nigh all the parts of it. These conspire tr> 
e, mat (he material world,, which in it^ natnrs 
lerigioated and dependent, could not have been 
e e&ct of chitnce or neoessily, but of iutcUig«iiotf ' 
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and design. Tlie beautilul, harmonious, and 
tieficial orrungcnteiit of tiie various bodies wl 
compose Uie material system ; their mutuEiI 
pendence.and subserviency; the regularity of 
motions, and tlie aptitude of thifse motions for pi 
ducing the uio^t benelicial elTects; aud many pi 
nomena resulting from their relation, magnitni 
situation, and use ; afford mi(|uestioiiable evidenc 
of tJie creating power and wise disposal of aa ^^ 
lelligent and fumighty Agent. The power of g 
¥ity, by which the celestial bodies persevere 
tlieir revolutions, deserves particular consideratiq 
This power penetrates to tlie centres of the 8 
and planets, without uuy diminution of i\& virti 
und ia extended to immense distances, regula 
decreasing, and producing the most sensiUe s 
important effects. Its action is proportioned, 
the quantity of solid matter in iiodies, and tha 
fore seems to surpass mere mechanixm. Bl 
however various the phfnomena which dejieoj 
tliis power, and may be explained by it, no 
chamca] principles can account for its ep 
much leas, could it have produced, at the begi 
lh« regular situation oi' the orbs, aud the pi 
disposition of tilings. Gravity could not have 
lermined tlie planets to move, from west to ( 
in orbits nearly circular, almost in the same pit 
n«r could this power have projeclf J the CO! 
with all the variety of tlieir direclious. If we 
pose the matter oi' the system to be acctunulatf 
in the centre by its gravity, no niecliunical p^^ 
ciples, with the assistance of this power, coald 
parate the huge and unwieldy mass into suoli pa 
a« the sun and planets; and, alter rarn,ing tbi 
to tbeir dilferent distances, ))rojet'.t them in thi 
several directions, preserving still \\w. i|uality 
potion and re-actipn, or the state of the tentie 
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gravity of the system '. Such an exquisite struc-* 
tore of things could arise from the contrivance and 
powerful influences only of an intelligent, free, and 
omnipotent Agent. The same po^vers, therefore, 
whicliy at present, govern the material universe, 
and conduct its various motions, are very dilferent 
from those which were necessary to have protluced 
it from nothing, or to have disposed it in the ad* 
uirable form in which it now proceeds. 

But I should far exceed the limits of this paper, 
if confininc^ mv observation to the earth, our own 
habitation, I were to enumerate only the principal 
traces of design and wisdom, as well as goodness, 
?4iich are discernible in its figure and copstituent 
parts, in its diurnal and annual nif)tion, in the po- 
sition of its axis with regard to its orbit, in the 
benefit which it derives from the light and heat of 
like sun, and the alternate vicissitude of the seasons ; 
in the atmosphere which surrounds it ; and in the 
different species and varieties of vegetables and 
inimaLi with which it is replenishbd. No one caA 

I survey the vegetable productions of the earth, so 
Tarious, beautiful, and useful ; nor the gradations 
of animal life, in such a variety of species, all pre- 
ilervcd distinct, and propagated by a settled law ; 
Bach fitted to its own element, provided with proper 
food, and with instincts and organs suited to itA 
link and situation, and especially with the powers 
tf sensation and self-emotion, sifid all more imme- 
diately or remotely subservient to the goveniment 
ind use of man, without admiring the skill and 
'lesign of the original Fonnder. But these are 
taore signally manifested in the structure of the 
hnnan frame, and in the noble powers and cax- 
I'paeities of the human mind : more especially in thd 
Mteral principles and faculties, which are a di9- 

« $ee No. XI. on Gravity- 
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tinguishing part of our c 
tlie perception and aclu 
istence and govern luent ^ 
stances tliat have now be 
I , of similar instances suggf 
recarring to the notice of ^ 
mind, contrivance is muf 
without any nice or subtil 
contriver. It strikes us llfa 

, reasonings against it mayjll 
our belief. No person, 
the principles oi optics, „ 
eye, can believe that it i 
in that science ^ or tliat the eai 
the knowledge of sounds; 
female, created iuid preserve-' 

' -were not Ibrmed for each olli- 
tinuing of the species. All oi 
are full of instances of this k 
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perfect beauty ulioul*] be ever formed by tlie 
tuttous operations ol' uoconiioigus, iuactive partidc 
uf niatleri An well, nay better, -and more eaeSi 
night he suppose, that an eartliqaake might happe 
to builii tuwnii and citie!«: or the materials cwtit 
down by a flood fit thein^elvex up without haul 
iato a regular tleet. For what are towns, citua 
or fleets, in comparison of the vast and a 
fabric of the universe 1 In shorl. atheism oBa 
BUtih violence to all our faculties, tliat it 
scarcely credible it should ever really find any fool 
ing in human understanding.' 

I shall conclude this pi^)ei' with some obi 
vations on the Divine Benevolence, by a celebratf 
author (Dr. Paley), which admirably illustrate 
present subject: ' When God,' says he, ' creaU 
the human species, either he wished their happ 
ness, or he wished their misery, or he was indiffera 
and unconcerned about both. 

' If he had wished our misery, he might hav 
made sure of his purpose, by forming our 
to be as many sores and pains to us, as they 
now iustnunents of gratification and enjoymen 
or, by placing ns amid objects so ill suited to 
perceptions, as to have continually offended as, 
Ktead of ministering to our relreshment and deltgb 
He might have made, fur example, every thing 
tasted bitter; every thing we saw loathsome; ev«i 
thing we touched a sting; every smell a stenehf 
and every sound a discord. 

* If he had been indifferent ahont our happinei 
or misery, we must impute to our good fortune (i 
all design, by this supposition, is excluded) boL^ 
the capacity of our senses to receive pleasure, anij 
the supply of external objects fitted to prodi 

' But either of these, and still more both of them 
being too much to be attributed to accident, nothio] 
reatmas hut the first snppojition, that God, whei 
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he created the human species, -wished their hap- 
piness ; and made for Hiem the provision which £• 
lias made, with that view, and for that purpose. 

' The same argument may be proposed in di& 
ferent terms, thus: Contrivance proves design; 
and the predominant tendency of the contrivance 
indicates the disposition of the designer. The 
world abounds with contrivances; and all the con- 
trivances which we are acquainted with, are di- 
neted to beneficial purposes. Evil, no doubt, 
exists; but is never, that we can.perceive, the ob- 
ject of contrivance. Teeth are contrived to eat, 
lot to ache; their aching now and then is inci- 
dental to the contrivance, perhaps, inseparable from 
ft: or even, if you will, let it be called a defect in 
Ae contrivance; but it is not the object of it. 
lliis is a distinction which well deserves to be at- 
tended to. In describing implements of husbandry, 
yon would hardly say of a sickle, that it is made to 
out the reaper's fingers, though from the con- 
ttamction of the instrument, and the manner of 
ising it, this mischief often happens. But, if you 
had occasion to describe instruments of torture or 
execntion, this engine, you would say, is to ex- 
tend the sinews ; &is to dislocate the joints ; this 
to break the bones ; this to scorch the soles of the 
feet. Here pain and misery are the very objects 
of the contrivance. Now, nothing of this sort is to 
be found in the works of nature. We never dis- 
cover a train of contrivance to bring about an evil 
purpose. No anatomist ever discovered a sj^stem 
of organization, calculated to produce pain and 
disease ; or, in explaining the parts of the human 
body, ever said, this is to irritate ; this to inflame ; 
this duct is to convey the gravel to the kidneys ; 
this gland to secrete the humour which forms the 
gout. If by chance he comes at a part of which 
he knows not the use, the most he can say is, \i^aX 

X>4 
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it is useless : no one ever suspects thai it is put 
there to incommode, to annoy, or torment. Since, 
then, God hath called Ibrth his consumnmte wis- 
dom to contrive and pritvide for our hi^ipiness^ 
and the world i^)pears to have been constituti 
with thin design at first, so long as tins constitU' 
tion i.s upholden by him, we must, in reason, sup 
pO!>e the same design to continae. 

' There is always a single example, by whid 
each man finds himself more convinced than by 
others put together. I seem, for my own pari 
to see tlie benevolence of the Deity more dead 
i« the pleasures of very young children, than J 
any thing in the world. The pleasures of gron 
persons miiy be reckoned partly of their own pr 
'curing; especially if there has been any indtutr 
or contrivance, or pursuit, to come at them; i 
if they are founded, like music, painting, &c. apt 
_ any qualification of their own acquiring. Bnt tl 
pleasures of a healthy infant are so manifestly pr 
Tided for it by another, and the benevolence of tl 
provision is so unquestionable, that every child 
see at its sport affords to my mind a kind of sew 
ble evidence of the linger of God, and of the (U 
jpfiiitioa which directs it.' 
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JREFLECTIONS ON THB SOLAR SYSTEM. 

iixsid potest esse fam apertam, hunque perspicann, 
cnm ccelum suspeximus, coeleitiaque contemplati au- 
■oa, qaam esse aliquod Numen pneatantissimfie mentis^ 
fBohaec regantar? ciceru. 

' T%€ heavens declare t^e g'^r^ ^ ^^» ^^ '^' finmm 
■iNf skoweik forth kU hmdy workj david. 

WHEN Winter extends his desolate domain, 
md we are deprived of all the beauties of contem- 
jilation in flie vegetable world, the radiant orbs on 
ligh still shine with undiminished splendour, and 
■spire the religious philosopher with the most aw- 
id sentiments of wonder and devotion. Their 
jwodigions magnitude and distances, with the re- 
pilarity and hcurmony of their motions, all eoncur 
to declare, with the eloquent heathen philosopher 
md the royal Psahnist above, that, ' the hand 
that formed them is divine.' 

It is no wonder, then, that astronomy is a 
science of the em'Iiest antiquity, and that it has 
claimed the admiration of sJI ages. Poets, phi- 
losophers, and historians, have all bestowed upon 
it the highest encomiums; and even kings' have 
enriched it Avith their labours. The poets, in par- 
ticular^ have been lavish in their praises of this 

' Belus, Kin^ of Assyria; Atlas, King of Mauritania; 
and Uratas, King of the country situated on the shore of 
the Atlantic ocean ; are severally recorded, as the persons 
Id whom the world owes this noble science; and. among" 
tie modems, Ajphonsus, King of Castile, enriched it wlthi 
thoae tables that still bear his name. 

d5 
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subject '. Of these^ however, 1 shaD be content 
to select a few only from the magnificent efiusions 
of Youngy whose sublime muse was more parti- 
cularly devoted to nocturnal contemplations. 

How is Night's sable mantle labomed o'er. 
How richly wroaght with attributes divine! 
W'hat wisdom shines! what love! This midnight pomp^ 
This gorgeous arch, with golden worlds inlaid ! 
Built with divine ambition ! nought to Thee; 
!For others this profasion. 

The soul of man, His face designed to see. 
Who gave these wonders to be seen by man. 
Has here a previons scene of objects great 
On which to dwell ; to stretch to that expanse 
Of thought, to rise to that exalted height 
Of admiration, to contract that awe. 
And give her whole capacities that strength^ 
Which best may qualify for final joy. 

This prospect vast, what is it?— Weighed aright, 

•Rs nature's system of divinity, 

And every student of the nigh't inspires, 

Tia elder scripture writ by God's own hand. 

What read we here?— The existence of a God?— 
Yes, and of other beings, man above; 
Natives of cither, sons of higher climes? 

Why from joa arch, that infinite of space. 
With infinite of lucid orbs replete. 
Which set the living firmament on fire, 
At the first glance, in such an overwhelm 
Of wonderftil, on man's astonished sight 
Rushes Omnipotence? 

Night opes the noblest scenes, and sheds an awe. 
Which gives those venerable scenes full weight,. 
And deep reception in the intendered heart 
This gorgeous apparatus? This display! 
This ostentation of creative power ! 
This theatre!— what eye can take it in? 

■ Manilius, a Roman poet, virrote a poem on Astronotty 
*f which five books are extant. 
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By what divine enchantment was it nuted. 

For minda of the fint magnitude to launch 

In endless specolation, a^d adore? 

One .sun by day, by night ten thousand shine. 

And light us deep into the Deity ; 

How boundless in magnificence and might? 

Bright legions swarm nnseen, and sing, unheard 
By mortal ear, the glorious Architect, 
In this his universal temple, hung 
With lustres, with innnmerable lights. 
That shed religion on the soul ; at once. 
The temple and the preacher! O how loud 
It calls Devotion!— genuine growth of Night I 
— Devotion! daughter of Astronomy! 
An undevout astronomer is mad. 

What mi^iiificent ideas of the Creator and his 
works, indeed, does the starry firmament present ! 
How far superior the subject to the most sublime 
conceptions of the human mind ! 

Astronomy, indeed, derives from its nature a 
certain degree of dignity, and upon it,, we should 
recollect diat navigation (so important to the in- 
terests of this country), geography, and chrono- 
logy, chiefly depend. JBy the aid of astronomy, 
man is enabled to pass the apparently boundless 
ocean, to penetrate into foreign climates^ to be- 
come better acquainted with those which he inha- 
bits, and regulate the dates of ages past. 

The heavens appear to us to be thickly spangled 
with stars of different magnitudes and d^ees of 
brilliancy: these are called fixed stars and planets. 
The ancients, who knew so little of the motions of 
the planets, had no meana of investigating the 
true disposition of their orbits^ which is* the cause 
of the variety of opinions formerly held on tliis 
subject. Some of their philosophers supposed the 
eardi to be immoveable, as the centre of the uni' 
verse, and that all \|ie celestial bodies moved round 
ber. Among these was Ciaudios PtoIemN ^ Wie Si>^' 
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between tte orbits of Mars and Jupiter. In on*" 
figure, the small circles about the primary planet: 
are made to represent the orbits of their satellitea: 
thus, our Earth has one, the Moon ; Ja'pit^ bu 
four; Saturn has seven; and the Georgium Sidiw 
has six. 

The Planets, tike the Earth, are opaque bodies, 
and nearly spherical. Being opaque in themselvei, 
they become visible only by reflecting the light 
irhich they receive from the Sun. The laws by 
which they are governed were discovered by Kep* 
ler, who demonstrated that they must necessarily 
revolve in elliptical and not in cu-cular orbits. 

Astronomers have divided the planets into two 
classes: in the first are the ;jrinui(^ planets, viz. 
Mawjj, Venus, the Eartb, Mara, Ceres, J^iUas, 
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Juno, Vesta, Jupiter, Satarn^ and the Georgium 
Sidus. The second class includes the satellites 
which belong to some of the primary planets, such 
\& the Moon, attendant upon the Earth ; such also 
are the four moons or satellites that revolve about 
Jupiter ; the seven that revolve about Saturn ; and 
the six that wait on the Georgium Sidus. 

The pr/wwry planets revolve about the Sun, and 
are divided into the inferior and superior. The 
former are those whose distance from the Sun is 
less than that of the Earth, and the latter are those 
whose distance is greater than that of the Earth. 
Mercury and Venus are inferior planets, or those 
whose orbits are included within that of the Earth. 
Mars, Ceres, Pallas, Juno, Vesta, Jupiter, Sa- 
turn, and the Georgium Sidus, are superior pla- 
nets, all whose orbits are beyond the orbit of the 
Earth. 

The planet Mercury is about 3224 miles in dia- 
meter, and revolves around the Sim in 88 days, at 
the distance of 87 millions of miles. When Mer- 
cury is viewed with a telescope of high magnifying 
Kwer, he exhibits neai^ly the same phases as the 
oon, being sometimes horned, and sometimes 
full. He is always seen on the same side of the 
heavens as the Sun ; of course, when he is visible 
in the morning it is in the east, just before Sun- 
rise, and when seen in an evening it is in the west, 
soon after the setting Sun. It is not known whether 
he turns on his axis, though Schroeter suspected 
he had discovered his period to be 24 days, 5 
hours, and 28 minutes. The characteristics of 
this planet are thus described : 

Mercury the first ». 

Near bordering on the day^ with speedy wheel 
Flies swifter on, inflaming where he cornea 
With seven-fold »p\endour. 
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Next, Venus ta the wr.slwaid of lUe Sun 
Full orbed lier Tace, a uoldeii plain of light 
Circles Iter larger round. Tair mnriung start 
That lends on dawning day lo yonder world, ' 

The seat of man. 

Tile diameter of Venus is not quite so large a* 
tbat of the Earth, it being 7648 English miles itf 
length, and she performs her revolution abont thf^ 
Sua ui 224 <!aj8, at the distance of 68 millions o_ 
miles. With almost any telescope (his planet ex- 
fcibits the same phases a» those oftJie Moon, Ve- 
nns enjoys rather more tlian twice the quantity of 
light and heat experienced by the Earth. She VS; 
an evening star when she appears east of the Sun. 
and a morning star when she is west of him. By 
MiltuD she is described as 

Fairest of siitrs, lost in the trsi.i of nigiit. 

If better thou belong not to tlie dawn, 

Sure pledge of day, that crownest the smiling mom'. 

Twice in the course of about 120 years, Venti» 
passes over the disk of the Sim: this phenomenon 
is called the transit oi' Venus, and by this, astro^ 
nomers have been enabled to ascertain, with gjottt 
accuracy, tlie distance of the Earth from the San. 
Venus is thought to turn on her axis in 23 hour$ 

I and 20 minutes, and she is said to have an atmoi 
phEi-e fifty miles ki height. 
r 
: 



I 



More diatuit alill our globe terraqneiius tnrus, 
Jioc ch ills intense, norliercely heated hurus; 
Around lier rolls the lunar orb of liglit. 
Trailing her ailTer glories through the night. 

CIMTTtaTON. 



• Fair Venus nhines 
Even in the eye of day; with sweetest beam 
Fropilioos sliinet, and shnkes a trembling flood 
Uf sotteued radiance from her dewy locks. 

BARIAVLS. 
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TTie Eortb, of which the tbreg-oing lines are de- 

riptive, tarns on it« a^Js in ratlier less llian 34 

lurs, and thereby causes the succession of day 

id uight. It has likewise another motioD by 

vbicb its aminal journeyround the Suu is made in 

365 days, 5 hours, 48 minutes, 48 seconds. The 

£aineter of tlie Eiirtb, in its course round the 

Son, is not perpendicular to its orbit, but mclined 

to it in an angle of 23° h, and it is owing to this 

&at the dajs are of difl'erent lengths in diflWent 

parts of the globe. And the varying seasons of 

spring, summer, antunm, and winter, depend, 

1. On the length of the days and nights ; and, 2. 

Upon (he position of the Earth with respect to 

the Snn, that is, upon llie perpendicularity with 

which the rays of the Sun fall upon any particular 

part of the Earth. 

The Earth's diameter is nearly 8000 miles long, 
so that any point on its ei^uator is perpetually mov- 
ing, by the diurnal motion only, at the rate of 
1000 miles an hour. Its motion, in its annual 
jonmey round the Sun, is about 65,000 mites ia 
an hour; but the motion of Mercury, in his orbit, 
it at the rate of 105,000 miles in an hour. 

Between the orbit of the Earth, and that of 
JCars, which has generally been reckoned tbejirst 
of the SDperior planets, there have been disco"- 
wereA, in the course of Ihe present century, ybwr 
Tcry small planetary bodies, sometimes called As- 
teroids. 

ITie first of these was discovered on the 1st of 
January 1801, by M. Piazzi, of Palermo: its 
mean distance from the .Sun is not quite three 
times that of Ihe Earth : its revolution is performed 
IP four years, seven months, and ten days ; and its 
orbit is inclined to the ecliptic, in an angle of about I 
10 i de^ees ; which is considerably gre&leT tlb'Uk 
llHit of any of Ihe planets lijrmerly knovm. 'X'la* 
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nlenet in mucb less in si/.e tlian our Moon, and ia J 
ajstingnished by the name Ceres. 

The se.cond was di8(^uvered nn the SOth of | 
March 1802, bv 0r. Olbers, of Bremen: its dis- , 
tauce from the Sail, time ol' revolution, and mag- 
nitude, are nearly the same as those oi' Ceres i ( 
aad the orbits ol' the two intersect each other; < 
tboog^h that of this planet is inclined to the eclip- 1 
tic, in aa angle o( 34j degrees. It is called I 

The third was discovered on the Isl of Sep- I 
tember 1804, by M. Harding, of Lilienthal i its I 
mean distance trom the Sun is rather greater dioik 
that of the two I'ormer; and its size nearly e«|oaf 
to that of Ceres. Its inclination is SI d^rees ; 
and it appears like a star of the 8th msigDitade. 
Harding has given to this pKmct the name of Juno. 

ITie fourth was discovered by Olbers, early m 
1807: it is nearer to Mars than eitber of tho other 
newly discovered planets: and the revolntioB 
through itfi orbit is performed in 1JL36 of our day4. 
The inclination of the orbit to the ecliptic is 7 anj 
]l-7tli degrees, being rather more than that of 
Mercury. Astronomers have given to this planet 
tiie name of Festa. 

Mars, the first of the superior planets, is distin- 
goidliable from the rest by the red and fiery ap- 
pearance of his disk, which is attributed to the 
density of his atmosphere : 

Beyond our glube the lan^iine Mara displiiys 
A strong rcllection of primeval rays. 

His figure, like that of the Earth, is an oblaffl 
spheroid! He travels round the Sun in about 687 
of onr days, at the mean distance of 144 millions 
of miles from tliat body ; and, theretbre, he travels ^ 
in his orbit at the rate of 53,000 miles in an hour. 
f/e hai likemse a rotation on \i\s as-a m U4 Vioirt \ 
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39 minutes, which was diijcovercd by means of 
BU itniut^nsely large spot seen on bJa suriiic«. «h«a 
be is in Uiat part of bis orbit -wliich is opposite ta 
Ifae Sun aiid £artb. 

Beyunil llie spliere of Mars, in dixtiint sbiea 
B evolves the miglity magDitude of Jotp, 
With kingly atale, tlie rival of llie Sun. 
About him ruuiiii, foiir planetary mooua. 
On £arlh, »ilh wonder all nigtit long beheld, 
Uoon abote Moon, Lis fair atteodaula daocc. 

Suuh is Mallet's descriptioo oi' the planet Jupt> 
ler, the largest of all the planetary bodies, and; 
next to Venus, the brightest. When viewed through 
a good telescope, several belts, or biuids, darker 
tb ffn the geneml surface, are observed across the 
disk parallel to his equator, which, as they ate 
constantly varying, are supposed 1o be a series of 
clouds in his atmosphere. Spots have been occar 
sionally discovered on bis disk between the belts; 
and, Irom their disappearance and reappearance, 
his rotation has been estimated at about 9 h. 65 nu 
378. of our time. This planet is 89,170 miles in 
diameter, or about 11 times Inrger than our Earth; 
«f course, as his apparent disk increases accord- 
ing to the square ol' hii< diameter, our Earth will, 
tD the inhabitants of Jupiter, appear 131 times 
kts iban this noble planet appears to us. Jupiter 
it more than twelve hundred times larger than the 
Earth. He peribrms his aimual journey round 
the Sun, at tlie distance of 403 millions of miles 
from that luminary, in sometliing less than 12 of 



t of an oblate spheroid, but, owing to the ve* 

locity of bis diurnal motion, his equatorial diame- 
{er is 6000 miles longei than his polar one, Ju- 
piter, being five times farllier distant lirom the Sun 
thaw *M jartA, dgoys oojy a twent8*&ifc yaA'^^ 
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tauch light and heat as we experience : and, as he 
moves in his orbit vith his nxis perpendicular to 
die plane uF tliat orbit, the inhabitants will expe- 
rience no rhan^e «f" seasons, nor diflerence in tlie 
length of their days and ni^iits. These will be al- 
ways nearly live hours each : and at the et^nator of 
Jnpiter, there must be perpetual summer, and at 
Ute poles on unceasing; winter. 

The planet Saturn is more than 79,000 miles i& 
diameter, and is distinguished, vlien observed by 
the naked eje, by its pale hf;ht, very unlike that 
Hi Jupiter and the other planets : from these also 
lie in dtstinj^uished by a large luminous ring, SM- 
rounding his body, which was discovered by the 
celebrated Hnygens : he is compared, as to hisdi*- 
lance Irom the centre and other properties, hf 
-CbattertoD, 

Bnt farther yet the tardy Saturn lags, 
And seven atteiiditut luminaries dregs, 
InveiUng with a double ring his pace. 
He circles thro' immensity of space. 

. His distance from the Sun bein^ so great, his 
motion in his orbit is proportionally slow; and his 
journey being so much lunger likewise than that 
of the other planets, he takes abnost 30 of our 
years to accomplish one of his ; nevertlieless, he 
travels at the rate of more than 20,000 miles in an 
hour, and yet the poet, comparing his motion with 
that of the other planets, calls it a tardy and lag- 
ging motion. Hia distance from the Sun beinp 
between 9 and 10 times greater than that of the 
£arth, he will enjoy only about the ninete«itb 

Imrt of the hght and heat experienced by us; the 
ight, however, which is spread upon this remote 
planet, is computed to be equal to that which 500 
of our fidl Moons would exhibit to us, and, tbere- 
£>re, it ii otily by compatison that our aci^om- 
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plished poetess. Mis. Barbauld, speaks of his 
situation as 

The din verge, tlie tiiburbi of the system 
WKere cheerleis Sstiirn. midithis watery tnooai. 
Girt uilb a tneid zone, majestic sits. 

When Saturn is examined by a ^ood telescope, 
he appears to be of a spheroidal Form, whii;li arises 
from the rapid rotation of the plaoet upon bi> 
«xi9, which Dr. Herschel has found to be per- 
formed JD little more than ten hours. The sur- 
face of Saturn is diversified, like that of some of 
the other planets, «ith dark spots and belts. 
HuYgens observed 6ve belts which wero nearly 
parallel lo the equator. They were noticed like- 
wise by Cassini and Messier, Dr. Herschel ha» 
likewise oiiservcd several belts which in general are 
parallel with the ring. On the llfh of November, 
179(}, he noticed a brig^lit, unilbrm, and bi-oad 
belt, and close to it a hroud and darker belt, di- 
vided by two narrow white streaks; so that he 
evidently saw five belts, three of these were dark 
and two bright. These belts cover a larger zone 
of the disk of Saturn, than the belts of Jupiter 
€>ccupy upon his surface. 

The ring of Saturn, which makes a most beau- 
lifiil appearance through a telescope, contiists of 
two concentric rings, detached from each other, 
and from the body of the planet, tlie innermost 
of which is nearly thrice as broad as the outer- 

IDOl^t. 

The ring of Saturn casts a deep .shadow npon 

the planet. It is sharply defined both in its inner 

and outer edge, and appears to be more luminou<( 

I than Saturn himself. Hence it has been inferred 

I (bat it ix not a shining fluid or aurora borealis, but 

I m solid body equal in density to the planet. To 



fi m*' ContempIathe'PMftmj^efl ifoTvH? 
fte <lreariness of llie remote situation of the planet, 
•ud of tlie intensity nf the cold, he sa\'s. 
Yet even here the sight, 
Amid Uitse doleful scefles, new matter finds 
or wonder aud delightl a mi^ty rinic. 
On each side rising frum tlie lioriznn's verse, 
Sell-|)uised in air. with its Uritfht drcle lonnd 
Encumpasaelh his orb. mallet, 

, Tke planet Saturn is surrounded with uo fewer 
than seven satellites, which supply him with light 
during the absence of Uie Sun; but of these we 
ftiall speak hereafter. 

The Georg'ium Sidiis, called also the Herschel 
planet, is. as far as lias been discovered, liie oiitejv 
most body of our syiitein. It is too tiir distant 
from tiie earth to admit of very accurate ohser* 
vation, though it has sometimes beeu seen by tha 
naked eye. The lines whicii Mallet applied to 
fiaturn are now, with a little change, more ap- 
plicable to the Geoi^um Sidus or Herschel plan^ 

.Last, oulmost Ht^rscliel wnlkn hiH frontier round, 
The hoiindnrj of worlds; witli his pali! innons, 
Faint -glimmeriug lliiu' the darkne.ss night lias Ihrown, 
l^ep dyed aud dead, o'er this chill Klobe I'orluni : 
An endless densrt, >vht)it' extreme of culd 
Elemal sits, as in hia native scat, 



This new planet is denominated bv fordgti 
astronomers the Uranus, as well as tlio Her«ihel. 
Though discovered by Dr. Herschel, as a planet. 
It had been observed by Flamstead, Mayer, and 
f otliers, and put down in their catidogiies ol' lixett 
■ Itars. It is situated at the distance of 1,800,000 
uilps from tlie sim. and perfoi^ns its anuuid journey 
Xound that luminary in little mure than §3 uf oui* 
je^rs. Its diameter is 35,113 miles, or about. 4} 
titoes larger thuu that of tlie earlU; uf course llM 
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disk of our planet being 20 times less to the in* 
habitants of the Herschel than he is to us, it must 
be wholly invisible to them without the aid of very 
powerful glasses. How mortifying to the pride of 
man, that the planet upon which he lives is so in- 
significant as not even to be known to exist by 
other inhabitants of the system of which it is a 
part! 

When seen by the naked eye, it appears like a 
fixed star of the sixth magnitude, with a blueish 
white light, and a brilliancy between that of Venus 
and the moon. 

Besides the primary planets here mentioned, 
there are eighteen others, called secondary planets, 
or satellites, which regard their primaries as the 
centres of their motions, and re\ olve round theni 
in tlie same mimner as those primaries do round 
the son. 

One of the most conspicuous of these satellites 
is the moon, which is a constant attendant on the 
earth ; and, while she accompanies it in its annual 
progress through the heavens, keeps revolving 
round it continually, by a different motion, in the 
space of a montli. The diameter of the moon is 
2180, her distance from the earth 240,000 miles; 
and in bulk she is sixty times less than the earth. 
Jupiter has four such moons, Saturn seven, and the 
Georgiaii six : and from the continual change of 
their phases or appearances, it is evident that these 
also are opaque bodies, like the planets, and shine 
only by the means of the borrowed light which they 
receive from the sun. 

It may be observed, also, that our earth is a 
moon to the moon, waxing and waning in exactly 
the same manner, but appearing about tliirteen 
times larger, and, of course, affording a pro- 
portional quantity of light. When she changes 
on us, the earth will appear full to her; and ^h^etv 



sbe ia in Iter tirst quarter tu us, the eartii will be 
in its tliird quarter tu ber. And as Iier nxis ii 
almost perpeudicuiiir to the plane of the ecliptic, 
one bulf ol' her orb will be constantly illuminated 
by the reHected light uflbrded hy the earth in tlis 
■uu's absence, and the other will have a fortni|rhtii 
Ught, and a Jbrtnight's darkness alternately.— 
The rotation ol' the moon round the earth is alsD 
performed exactly in the same time tliat slie goe» 
once round the eurtli, as is evident from her al- 
ways presenting the same face tu us during ths 
whole of her mootldy revolution; and, on this ac- 
count, it is plain, tliat the inhabitants of one half ^ 
of the lunar world are totally deprived of a sight 
of tlie earth, and must for ever remain ig;norant of 
Us existence, unless business or pleasure lead dien 
to explore the opposite hemisphere; where Ihe/f 
may have a full view of our globe, moving majei- 
tically through the heavensj, and appearing to tbem 
like a newly-created planet, of a magnitude nearly 
tiiirteeu times larger than that of the sun '. 

Comets are now the only objects in our system 
tbat remain to be mentioned; but the consideration 
of these, and of the infinity of stars that cover thef 
whole face of the heavens, I reserve ibr my guo- 
ceeding paper, and conclude ihia in tlie beautiful 
language of Thomson : 

Will* what an awful world -re vnlving power 
Were firikt the unwteMy plaifts lauiii^hc<j 
The itliinitablc void! 'Hiere to remain, 
Amiil the flux of Blany thouEand jearn. 
That oft liave swepi ihe toiling rai^c ofm 

' See various other particulars r.onniTning the moon ftiM 
No. XXII. l-'orafulUecounl of the Solar System, withnl 
the recent diaeovuries of Dr. Hcrschcl, we refer to Time'i T 
Ttbftapetot 1)414, and alio *o the *iibiiei|npnt vohimesfor 1 
IBIfi, 1816, and 1817,rork History uf A Btronouiy, and other I 
intncsting; matter do this inbjcct. 
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And ali tlieir labonrad monumeiite away. 
Finii» imremitting, matclileM in their coune. 
To the kind tempered change of night and day. 
And of the seasons ever stealing round, 
Minuteljr fiuthfUl : such the AU-perfcct Hand, 
That poised^ impels, and rules the steady whole; 
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ON COMETS« 

Bast thou ne'er secii the comet's flamii^ flight! 

Th' illustrious stranger passing, terror sheds 

On gazing nations, from his fiery train 

Of length enormous ; takes his ample round 

Through depths of etiier ; coasts unnumbered worlds 

Of more than solar glory; doubles Avide 

Heaven's mighty cape, and then revisits earth, 

I'rom the long trayel of a thousand years. young. 

THE astronomy of comets may be properly 
said to be yet in its infancy, no advances having 
been made in it before the seventeenth centur}. 
With respect to the antients, tliey knew very little 
of their nature or motions. Some considered them 
as wandering stars; others supposed them to be 
mere appearances, formed eitlier by reflections or 
refiractioBs of the Sun's beams, having no real 
or distinct substance from other celestial bodies. 
Others believed them to be fiery meteors, generated 
of bituminous exhalations from our terraqueous 
globe, ivhich, bdng elevated to the higher regions 
of the atmosphere, were there set on fire, and 
continued their appearance till all their sulphureous 
particles were conswmed ; while others considered 
them only as ominous phenomena, displayed bj tbA 
vou u E 
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Siipivme Reiaj to lerrify mEuikiud, and warn them < 
of the approach of some dreadlhl calamily. And 
th» siune opinion prevailed during the dark agei 
between the decline of the Roman empire and the 
Ueroruiutiuii. 

The poets liavc frei|uent]y compared a hero in 
his sliining armour to a comet ; and as poetry de- 
lightii in omens, prodigies, and such wonderful 
ovents Hs were supposed to follow upon the appear- 
ance of comets, eclipses, and the like, they neva 
fail tu make some allusion to the popular super- 
stition on this subject. Thus Homer, Virgil, and ' 
Tasso. who have been copied by Milton, in his fin* 
comparison of Satan la a comet: 

IncFnscid with indifno^tion, Safnn stood 
I'nterrHied, imd like a comet burned, 
ThHl fires the length of Ophiueus huge 
In the nrctio sky, nnd from his horrid hair 
Shukes pestilence and war. 

Milton Las here exceeded his originals in sub- 
limity ; and his comparison is applied with mndi . 
greater propriety than theirs ^ lor they describe 
only a mortal hero, but Milton is speaking of a 
superhuman being. — I shall give two more qntv 
tations, in which, I tliink, the popular opinion k 
not only poetically but philasopbically mentioned: 

In fancy's eje encount'ring armies glnre. 

And Nnguine ensigns wave unfniied in air ■ ! 

Hence ihc deep vulg^dccm impending fate, 

A nionsrcn •nined v unpeopled stale. ' i 

Thus comets, dreeulol visitants! arise, 

To Ihem wild omens, science lo the vniel , 

Tkae mark the comet to the Sun incline. . , 

Wliile deep-red flames around its centre idiiue! 

While its tierce rear a winding trail displays. 

And nglits all ether with the twecpmg blaze! 

Thoauroraborealls: for loiaceonntof dierenurkabl* i 
ipjieuiuices of this meteor, see No. U. | 



Or wlien, compelled, it (lies tlie torrid t.i 

And shooU by worlds unmimbered nnd unknown; 

Sf worlds, whose jieople, all aghast with fear, 
v/ view thnt minister of vengeance nearl 
Till now, the transieot fiiow, remole and lost, 
Ilocajrs, and darkens 'mid invoh ing frontl 
Or when it, suowftrd, drintts ridi beams again. 
And bums imperions on th' etiiereat pbiD, 
The lc»Tned-one, curioiu, ej'es it from alar, 
fipkrliliug tluou;;h tiight, a new Ulustriotn sla 

Amid tlie raditmt orbs, 
TkaA nore Ilutn deric, tliat aitiraate the sky, 
The life-intiisin; sons of other worlds; 
Lo! from the dread immensity of space 
Returning with accelerated course, 
The mabSig comet to tlie sun descends ; 
AbA aa be sinks below tlie shaded carHi, 
With awful train piojeeted o'er the heavens, 
lie guilty nations tremble. But, above 
Tbow iupcrstitious horrors that enslave 
*11|B fond sequacious herd, lo mystic faith 
Aud Uiod amBEement prone, th' enlightened few^ 
fVhuse |(odlike minds philosopliy exalts, 
lie glorious stranger hail. 1 hey f 



hey feel a joy 
ivincly great ; iliey in tlieir powers exult, 
' wondrous Ibrce of thoD^t, that, mounting, spuma 
dudty qxit. and measures all the skj ; 
While, from his tar excursion through the wilds 
Of barren ether, faithlul io his time, 
They see the blay.injf wonder rise anew, 
Jn seeming terror clad, but kindly bent 
To work the will of AII-KUMtaimng Love; 
Frum his huge v^oury train, perhaps, to shake 
Reviving moisture on the uumerom* urbs, 
Tlrougn which his long ellipsis winds ; perhaps, 
T'o le^id new Ibel to declining suns, 
Tu light up worlds, and feed th' eternal fire. 

THOMSON. 

mien tke terrors, wliich superstitign and afitro- 
formerly excited, liad tied belbre the dawo 
ihilusofiby ; when Newton, unluldJng the eystem 
Tie Duiverse, had described llie laws by whiclt 
uotkius of comets are directed, and HaUe';) 
b2 
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had carried Uie theory of Lis illustrious predecessor 
to a high degree of certitude and periection, their 
discoveries gave rise to a new kind oC anxiety 
and appreheusiun. It was feared, that some of 
the comets, wiiich move in all directions throagU 
the dillerent regions of our planetary system, nrigbt, 
some time or other, meet witli our earth in iU 
course ; and it was supposed that some rencounters 
may have already happened, and produced the re- 
volutions of which me vestiges are to be found in 
several parts of our globe. Thus, WhistMi coa- 
sidered me general flood as an inundation produced 
by the tail ofa comet, and supposed that the uni- 
versal conflagration will beoccasiouedby the earth's 
meeting wiUi one of those bodies on its retam from 
the Sun. Maupertuia imagined, that the tails of 
comeLt, by mixing their exhalations with oar air 
mosphere, might have a noxious influence npoD 
the health of animals and the growth of plants : 
he farther apprehended, that their attraction might, 
some time or other, oblige our globe to change its 
orbit, and to revolve E^out one of ihem ia the 
character of a satellite, or, at least, expose it to 
more violent vicissitudes of heat and cold than it 
experiences at present. But these terrors are 
merely visionary, and have been refutfd in an essay 
on this subject, by M. Dlonis du Sejour. This 
work*, which contains the best tlieory of comets 
hitlierto published, has the double merit of having 
given new degrees of perfection and improvement 
to the science of astronomy, and of i^ming the 
fears and apprehensions of mankind, by showing, 
that we have absolutely little or nothing to fear 
from those flaming bodies, which ignorance and 
Huperstition liave rendered so terrible. 

Comets, according to Sir Isaac Newton, are 

- ' Eisai stir les Comets en giaini, kc. Pftris, 1775. 
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eompact, solid, fi^eil and durable bodies : in o&« 
worn, a kind of planeu ; which move in very 
obliciue and eccentric ellii)ticai orbits, every way 
with file greatest freedom ; persevering; in their 
motions, even against tbe course and direction of 
the planets: and their tail is a very thin ulender 
vapour emitted by the head ur nucleus of the co- 
met, ignited or heated by the sun. 

From the lig^hts which tliis great philosopher hait 
thrown upon tliis abstruse part ol' astronomy, tliero 
is reason to liope that succeeding astronomers will 
carry it to the greatesrt degree of perlection. But, 
although we are indebted to him lor a true theory 
of the motion of the comets, yet, with respect to 
tJie formatioii of their taifs, and tlie uses tor which 
these great bodies are intended, his opinioDs have 
be«i controverted. Dr. Hamilton, in particular, 
in his Philosophical Essays, controverts Sir Isaiic's 
opinion. He asserts, from a view of the pheuo- 
jnena of a comet, that tlie matter which consti- 
tates its tail is not an ilhuninated vapour, but a 
ttjf-shinnig substance, which, in all positions of the 
comet, and whatever he the direction of its mo- 
tioQ, whether toward or irom the sun, is thrown 
ofT from its dark hemisphere, in a direction oppo- 
site to the sun, a short time before and after its 
perihelion, or nearest approach to that luminnn,-. 
He linds, moreover, in the aurora boreuli^, a 
matter which greatly resembles it in a|)pearance, 
i\i situation with regard to the sun and to the 
body whence it flows, as well as in the nature of 
its substance, so far as it is known to us : for the 
mrora borealis i^ likewise a rare and lucid sub- 
stance, thrown off in a direction nearly opposite 
to tbe sun, from the dark hemisphere of the 
earth ; tending toward the menith of the spectator, 
W the vertex of tiie earth's shadow ; rising prin- 
9fHilgt fawB ^ aprtAeni part uf tiwiMirtC* tf* 
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laosphcre, anil mo^t fre(|uently visible while the 
Kin ia pusJDg through tlie sr>i)them signs, and the 
eartli moving IVom the aiitiimnal to the venid 
equinox, througli that half ol' its orbit which is 
nearest to llieHun; and, lastly, not intercepting, 
in any sensible degree, the lif^ht of th(( lixed stars: 
Mt that, to a spectator placed at a considerable, 
distance from the earth, and shaded from tke 
Sim's light, it must appear as a tail to the earth; 
smaD, indeed, in proportion to the earth's dia- 
meter, bnt in its direction, situation, transpa- 
parency, and lucid appearance, resembling that of 
a eoraet. 

Abbe Mann, a learned Englishman, long resi- 
dent at Brussels, has likewise shown, by unan- 
swerable arguments, that there is a manitest and 
perfect analogy between the tails of these ^reat 
and lumiuouH bodies and the aurora borealis; 
hence he concludes, that tliey both proceed from 
the some principle, and are fomied of the Mme 
matter; that they are emanations of tlie electrical 
fluid from their respective bodies, and that thta 
fluid oi^cn becomes a phlogiston, by the het«t)- 
geneons mixture which it carries along with it in 
this emanation, which accounts for the different 
colours and other circumstances in these meteors. 
' As electrics (says the Ahb^), when safBcieotly 
heated, become conductors of the electrical flnid* 
and yield emanations of it in proportion to die 
quantity they naturally contain, this is precisely i 
Uie case with the earth and the comets in their ] 
periheha. The approach of the comets to the | 
sun, and the superabundant degree of heat which i 
tltey receive from this approach, dispose them to ' 
Send forth a proportionable part of the electrical 
flnid, whose emission produces oil the phenomena 
we observe in the tails of the comets, the aurors ( 
boteales, aad several electrical experiments ; thees | 
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i, tlierefore, have the same cause, and 

principle. In the recess of the comet 

its increasing distance frum the sun, thia 

emission ol' electrical matter diminishes gra- 

f, and, at last, totally disappears ; and in- 
i>r bein^ an electrical conductor, which it vas 
I perihelion, it attracts the fluid, is charged 
it anew, and thus becomes electric until ita 
iroach to the san, and the heat it acquire* 
reby, change it again into a conductor ', 
From the prodigious activity of the electrical 
its tendency to escape from the bodies 
contain it, and to diffuse itself in the vast 
netwy re^ons, which come the nearest to void 
ce, the ingenious Abb6 draws some conjectures 
itive to the uses and the end which comets may 
ee in the planetary system. He tliinks that 
Kts are real electrical bodies designed to col- 
: the electrical fluid, which has escaped from 
planets: that the comets, heated by tlieir ap- 
xonatiot) to the sun, communicate this fluid 
w to the planets ; and thus the perpetual cir- 
itlon of tins active fluid, so necessary to the 
Rt whole, is maintained and rene^red inceS' 
lly ; and thai the operations of nature in tha 
rtsry system are carried oa in a manner atia- 
18 to what we constantly obierve and expe- 
ice in the perpetual circulations of our at' 
qiliere, whei'e winds, vapours, and exhalations, 
> and float ; then return to us (n rain, e 
tblminating explosions ; and tiien, agam, ar4 
'sed anew. ' Every thing (he ju^ 



Mentrir concerning J<!l«ctrieal Fire, tco. in Memoin J 
Ik Academy nt ItrUMelB, vul.ii. Many other speoul 
son tbe nature of comets are ^vcn in jJr. O. Grr ~ ~ 
roiioitiy, unJ in IM. LnmbiMl'M Letter uu " 
al» Time's Tdcstope for 1814, p. 317. 
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dicaaiisly observes) is analogous aud hannomcal ia 
universal nature.' 

I shall cbiiclude tbis paper with tlie moral re- 
flections of an elegant writer : ' I cannot forbeiv 
reflectiDg on the insi^nifiuauce ol' human art, wfaea 
aet in comparison with the designs of Providence. 
In the puriiuit of this thought, I considered %■ 
comet, or, in tJie language of the vulgar, a blazing 
Star, as a sky-rocket dischaiged by u hand tbat 
is Almighty. Many of my reudem haw that in tho 
year 1(^0 ; and, if tliey are not mathemuticians, 
will be nmazcd to heac, that it travelled with B 
much greater degree of switlness than a cannon-' 
ball, and drew alter it a tail of fire tlmt was fbur-~ 
score millions of miles in length. What an amaa- 
ing; thought is it to consider this stupendous body 
traversing the immensity of the creation with such 
a rapi<li1y, and, at the same time, wheeling about 
in that line wfaicb the Almighty bad presciibed foB 
it! That it should move in such inconceivable iiinf 
and combustion, and, at tbe same time, with sncv 
an exact regularity ! How spacious mnst the i 
verse be, that gives such bodies as these their liitt' 
play, without suffering the least disorder or cdq> 
iVuion by it! What a glorious show are thosv 
beings entertained with, that can look into this 
frreat theatre of nature, and see myriads of snob' 
tremendous objects wandering through those im- 
tneasureable depths of ether, and ronning their 
appointed courses ! Our eyes may, hereal1«r, be* 
■trong enongli to command this magnificent pros*' 
pert, and our understandings able to find out the' 
■everat uses of these great parts of the universe. 
In tho mean time, they are very proper objects for 
our imaginutioa to contemplate, that we niuy (onS 
note extensive notions of Infinite Wisdom and 
Pww«r, and learn to think humbly of oursehes. 
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and of all the little works of human inven- 

tkmV 

There are three comets which have been much 
celebrated; viz. that which appeared in 1680, 
jost mentioned, and those of 1744 and 1759. Tlie 
comet of 1680 was remarkable for its near ap- 
proach to the sun ; so near, that in its perihelion 
it was not above a third part of the diameter of 
that luminary from the surface thereof. Its great 
heat in that position was computed to be 2000 
times hotter than iron at its white heat; of course, 
it must have been entirely dissipated, if it had 
been any other than a fixed and solid body. It 
must also have retained its heat an immense time ; 
for a globe of iron, of an inch in diameter, exposed 
to the open air, scarcely loses its heat in less than 
an hour; but a larger globe will retain its heat 
longer in proportion to its diameter, because the 
torface at which it grows cold varies in that pro- 

Krtioii less than the quantity of hot matter, 
lerefore, a globe of red hot iron, as big as our 
earth, would scarcely cool in 50,000 years. The 
|ieriod of this comet has been calculated at 575 
years; and, if the computation be accurate, il 
viUnf> return to the vicinity of the cartli till a)>out 
die year 2225. This comet, at its greatest dis« 
tance, is about eleven thousand two hundred uiiU 
lions of miles from the sun, and at its least dis- 
tance is not more than 49,000 miles. In that 
part of its orbit which was nearest the sun, it was 
computed to move at the rate of 880,000 miles io; 
an hour. 

Dr. Halley, who saw the comet which appeared 
in 1682,. says, ' that there are many tilings which 
make me believe, that the comet which Apian saw 
in the year ISSi, was the same with that which 
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Kepler and LongimontmHis more accnralely de- 
scnbt'd in the year l(i07, and which I mvselT ' 
have seen return, and observed in l(i83. All the 
fleniKnls sp;ree, and nothing seems to contradict 
this opinion, except the inequality of tlic periodic J 
revolutions; which inequality is not eo ^reat, bat I 
that it may he owing to physical causes. For I 
tiie motion of Satnm is so aisturbed by the restnf ■ 
the planets, especially Jupiter, that Ite periodic 1 
time of that planet is uncertain tor some whole ' 
days together. How much more, therefore, will b 
comet be subject to like errors, which rises, peiv 
haps, lour times higher tlian Satnm, and whose , 
velocity, though increased but very little, would 
be sufficient to change its orbit from on ellipse to 
a parabola ! And I am the more confirmed in my 
opinion of its being the same ; for in the year 
1456, in the summer time, a comet was seen pass- 
ing retrograde between the earth and the son, 
much alter the same manner; which, thougtuao- 
hody made observations upon it, yet. Iron its 
period and manner of transit, I cannot think dif- 
ferent from those I have just mentioned : and 
since looking over the history of comets, I find, 
at an equal interval of time, a comet to have been : 
seen about Easter in tlie year 1305, which is J 
another double pericd of 151 years belbre tlM I 
liirmer. Hence, I tliink, I may venture to foretel I 
that it will return again in 1758.' I 

Dr. Halley computed the eftect of Jupiter upon 1 
thi^ comet in lCt^2, and found that it would increase 
its periodic time above a year; in consequence of 
which, he predicted its return at the end of the 1 
year 1758, or the beginning of 1759. M. Cl;u- I 
rault computed the effects of both Saturn and Jn- I 
piter, and found that the former would retard its I 
return in the last period 100 days, and the latter 1 
611 days; aod he detennined the time when the ' 
4 



r. On Comets. ft» 

let woald come to its peribtjion to be on the 
th of April l/fjG ; observiug, lioweier, tliatlic 
nig^lit err a month, Jrom negltctiug ^mall quantir 
ties in the computation. The comet did pass tlie 
peribelioii on the 13th of March, within 33 days of 
ibe tiiDe computed. Now, if Dr. Halley meant 
tte time of its pasiiing the perihelion, and we add 
100 days for the action of Saturn, which he did 
not take into the calculation, it will bring it v^f^r 
■ear to the time in which it passed the perihelion, 
■approve his computation of the effect of Jupiter 
tohave been accurate. But, if he meant tlie time 
Vhen the comet would first appear, his prediction 
was accurate ; for it was lirst seen on December 14, 
175S. Dr. Halley, therefore, bad the glory first 
to foretel the return of a conjet ; and tJie event an- 
■ wered, in a remarkable manner his prediction. 
He further observed, that the action of Jupiter, 
m the descent of the comet towards its perilieUon 
III 1682, would tend to increase the inclination of 
m orbit; and, accordingly^ tlie inclination in 
I68:j WHS found to be greater by 22 thiui it wa^ 
«Hi07. 

. Dr. Halley sa.ipected that the comet in 1680 
ms the same that appeared in 110(>, 331, and 
dw in 44 before t]ie C'hri.sttan Eera. He also 
Wojectnred, that the comet observed by Apian 
m 1532, was the same as that observed by Ueve- 
Itus in \&SV ; if so, its period was 129 years, and 
tt ought to have returned in 17^; but it did not 
ippear, though astronomers here, and on the 
CuDlinent, were watching its approach with great 
ansiety. 

From the beginning of onr sera to tliis time, it i? 

Erobable, according to the best accounts, that there 
ave appeared 300 comets. Before that time, 
above 100 others are mentioned in history ; bat, 
perhaps, half of these, had thej beea a.ccMta.tel'j 
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obierved, would not have proved comets. When, 
however, we consider that many odiers may not 
liDve appeared, from being too near the smi; 
from appearing in moon light; from bi'ing id the 
other hemisphere; from being too small to be per- 
ceived ; or which may not have been recorded ; it 
is reasonable to suppose that the whole number is 
much greater. It is, on tlie otlier hand, very 
Bkely, thnt ol' the comets tliat have been recorded 
as seen, tlie same may have appeared several 
times, and therelbre the number may he less than 
b stated '. 

Very remarkable comets appeared in the year 
1807, 180t4, and 1811. but as the nature and li- 
mits of this work torbid us IJrom entering iiito a 
detailed d^cription of them, we shall merely ob- 
serve, (1) That of tlie 98 comets whose elements 
have been observed and calculated previously to 
the year 1808, 24 have passed between tlie Sun 
and the orbit of Mercury ; 33 between the orbits 
of Mercury and Venus ; 21 between the orbits of. 
Venus and the Earth ; 16 between the orbits of- 
the Eiirth and Mars ; 3 between the orbits ait- 
Mars and Ceres ; and 1 between those of Ceres 
end Jupiter. (3) Tliat 32 comets have appeared^ 
between tlie months of April and September, and < 
66 between September and April. (3) That the 
greater part of the comets have their perihelion 
nearest to their ascending nodes. (4) That 50 1 
comets move from west to east. (5) That the^ 
orbits of the comets are not confined to any parti- < 
-'cnlor region of the heavens, like the planets that> 
have long been known, but seem to be inclined at^ 
every possible angle of the ecliptic \ 
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ON A PLDBALITY OP WORLDS. 

KoT to (his evanescent speck or earth 
Poorly coatjned, tfae racllitnt tracts un lii^h ' 
Are Bur exalted range : intent to gaxe 
Creation through ; and, rrom that lull comiiIeK 
Of Dever-ccaBing wonders, to conceive 
Of the Sole Being right, who spoke the word 
And Nature moved complete. 

Mt Nature I all sufficient! overall! 
BDrichme with the knowledge of thy worhst 
Snatch mc to Lcav'n ; and show thy wonders there, 
liVorld beyond world, in inGnile oxtenl, 
Profusely scattered o'er the blue immense. 

IN the view I have taken of the planetary sys- 
tem, in my two preceding papers, what a niagni- 
ftoexA ide-a of the Creator, and of his wtirkji, is 
preiieDted to the imagination 1 In tiie centre ol' 
tbe system, is placed the tiuN, around whose orb, 
tte planets, satellites, and comets, perform their 
revoiations with a regularity, which must fill the 
miDd with the most exalted couceptiuns of their 
Divine OriginaJ. Who can contemplate the mag- 
nitudes and distances ol' those vast budies, and the 
beautiful harmony of tlieir motions, and nut be 
itmck with the grandeur of the scene, and the 
wooders of Omnipotence i But what must be our 
ulonishment, when we are told that tliis glorious 
lysteiii is only a small part of the universe; and 
that, if it were wholly annihilated, it would be no 
tnore missed, by an eye that couhi take in the 

' See abo No. :XLI11. ou Uic Sub. 
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whole creation, thau a. grain of siuid trota the » 
shore. 

To form some idea, however imperfect, of t 
extent of the uxuverae, and the more glorioi 
works of creation, we mufit turn our attention f 
the starry tirmanient; we must visit those i 
merous and splnulid orbs, which are disperse 
througliout the lieavens, far beyond the limits f 
our planetary system. 

It is iu tiiese higher regions, that the Almigh^ 
has displayed himself in such indelible cbaracteil 
as must rouse the most insensible spectator, ai 
till his mind with admiration and astonisbmet 
By contemplating Uie magnitudes and distances < 
the fixed stars, all partial considerations of hi? 
and low, great and small, vanish from the mia^ 
and we are presenteti with such an unbounde 
view uf Nature, and tlie immensity of the works i; 
creation, as overpowers all our faculties, ; 
makes us ready to e<tclaim witli tlie PsalnusI 
' Lord, what is man, that thou art mi/idjul i 
kirn, or the son of man, that thou re^ardt^ 
him '{• 

The fixed stars are distinguished from the pi 
Bets by being brighter aiul mure luminous, ai 
by continually exhibiting that appearance, whii 
ve call the scintillation, or twinkling uf the 
This, probably, arises from their appealing so e] 
tremely small, that the interposition of any vei 
minute substance, of which there are many coi 
Etanlly floating in the atmosphere, deprives us < 
Ihe sight of them : but as the interposed body sooi 
changes its place, we again see the star; and 
this succession beii^ perpetual, occQsions 
twinkling. 

Bat a more remarkable property of the fixet 
stars, and that from which they obtain their name, 
is tbar never changing their situatioii with rej 
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each other, as tlie planets do ; for altbongh tlie 

wluHon of the earth upon its axis occasioiM an 

^poreot daily motion of the whole frame of the 

Karens, in a contrary direction, yet any two 

starx being observed, at several distant in- 

of time, will always be found to jweserve 

e relative position during the whole of this 

ilntion. 

It is not to be imagined tliat the stars are 
placed in one concave surface,' so as to be all 
equally distant ironi ns; but tltey are dispersed 
thirongh nnlimited space in such a manner, that 
6iere may he as great a distance between any 
two neighbouring stars, as there is between our 
sun and those which are the nearest to him; so 
that an observer, if placed near any fixed star, 
would oonsider that alone as a real sun, and tlie 
rest as so many shining points, placed at infinite 
distances from him in the firmament. 

Those stais are supposed to be the nearest to 
DB which seem the largest, and are called stars of 
the first magnitude ; and so on as far as the sixth, 
which includes all tlie stars that are visible without 
t telescope. And though, in a clear winter's 
night, when tlie moon is below the horizon, the 
itsrs seem to be innumerable, yet, as the whole 
Grmament is divided into constellations, the nrnn- 
ber which can be seen at once, by the naked eye, is 
not above a tliousand. 

Since the invention of the telescope, indeed, the 
Aamber of the stars has been considered as im- 
Dense; because, the more perfect onr instruments 
are, the more stars appear : it is therefore pro- 
bable, that no limits can be set to their number or 
distances. 

The immense distance of the fixed stars from 
■^■h other, and from onr earfli. is, of ai\ cwas\- 
■\^TttioDs, the most proper for exalting our \4eas 
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of the works of Gud, aad the extent of llie urea- | 
tion. The star nearest to us, or the largest u 
Bppeantuce, is Sirius, or tlie Dog Star. Now, 
the earth, in moving round tlie sun, is 195,000.000 ' 
miles nearer to this aXox in one part of its orbi^ 
than in the opposite one; and yet the magnitude 
of the star spears not to be in the least altered 
or affected by it. The celebrated Huygens car- 
ried his thoughts so far upon this subject, as to 
believe that there might be stars at such incon>- 
ceivable dislances from our earth, that their 
light, though it is kiuiwn to travel at the rate of 
10,000,000 miles in a minute, has not yet readied 
4IS since the creation of the world ! 

Mow distant some or the noctamal suns 1 

So distant tays tlie stfCfi, 't^vere not absurd 

To doubt, )!' beams, set out at Nature'* birth. 

Arc yet arrived at Ihi,^ s6 foreign world; 

Tbou^h nothing hall' so rapid as their fliglit. 

An eye of awe and wonder let nie roll, 

And roll for ever. Who can satiate sigbt 

la sncb a scene, in sucli an ocean wide 

OfdcepfiEtoiiislinicDt? WLere depth, heiglith, breadt^ 

At« lost in tlieir extremes ; and where to count 

'lite tliick-aown glories in this field of lire 

Perhapi a seraph's computation falls, yoDm). 

The higli-bom soul 
Disdains lo rrst her heaven-aspiring wing 
Beneath her native tiuarry. 'i'ired of earth 
And this diurnal scene, itlie springs atoll 

Throufli fields of ait 

Sho darts lier swiDucss np the long career 
Ofdevious comets ; through its burning sigiis 
Exulting measures the perennial wheel 
Of Nature, and looks back on ull the slars 
Whose blended light, ax with a milky kodo 
Invests the orient. Now amazed, she views 
Th' empyreni wasle, where happy spirits hold 
Beyond this concave heaven, their calm abode; 
' And tieldBofradiaoce, whose unfading light 
Uas travelled the profound aix tliousand years, 
Kof^el arrives in sight of mortal lbiiii;s. AKENStt>£. 
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Tke stars being at i^ch prodigious distances 
from the sun, cannot possibly receive from him so 
stnmg a li^t as they seem to possess, nor even a 
degree of brightness sufficient to make them vi- 
sible to us; for his rays would be so scattered and 
dissipated before they could reach such remote 
olijects, liiat they could never be transmitted to 
our eyes, so as to render those objects visible by 
reflection* Tlie stars shine, therefore, by their own 
natnre and unborrowed lustre, and are totaUy dif- 
ferent from the planets, which are opaque bo- 
dies, without any other light than what they receive 
from the sun. 

Tett thousand suns appear. 
Of elder beam ; which ask no leave to sfune 
Of our terrestrial star, nor borrow light 
From the proud regent of our scanty day. 

BARBAULD. 

It is the opinion of the most enlightened phi- 
losophers, that each of these fixed stars is a sun, 
havmg worlds revolving round it, in the same 
manner as our earth and the planets revolve round 
our sun. For it is not to be imagined, that the 
Almighty, who ever acts with infinite wisdom, and 
does nothing in vain, should have created so many 
glorious suns, adapted to so many important pur- 
poses, and placed them at such distances from 
each other, without proper objects near enough to 
be benefited by their influence. To suppose that 
they were made only to give a faint glimmering 
light to the inhabitants of our globe, must bespeak 
a very unworthy opinion of the divine Wisdom ; 
ibr many of the stars are so far from benefiting 
us, that they cannot be seen without the aid of a 
telescope ; and the Deity, by an infinitely less $ 
ertion of creative power, could have giv^i 
wrtfa far greater light by only one addiUonalmK 
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To K supposition so unphilosophical and abtmrtl, 
aome of our poets very happily allude:— 

Wliea I behold (Iris goodty fritnie, this world 

or heaven and earth coDsbtiiig, und cuinpale 

Their magnitudes, this oarlli. a spot, a. grain 

An atum, with the firmament compitrcd 

And all her numbered stars, that seem to roU ' 

Spaces iiieomprehcnsible i 

■ merely to officiate light 

Round this opacous earth, thi^ piiai^iual spot. 
One day and night, in all their vast survey 
Useless beside ; reasoBing I lift admire, 
How Nature, wise and fiugsJ, could commit 
Such disproportions, witti superfluous liand 
So many nobler bodies to create. hclton. 

Ask for wh»t «nd the heav'aly bodies shine ? 
Eartii for whose u£0 ? Pride answers, ' 'lis for mine : 

Huns to light roe rise, 

My footstool earth, my cangpy the slciei.' van. 

But do these worlds display their beams, or guide ' 

Their orbs to serve thy use, to please thy pride! ' 

lliyaelf but dust, thy stature but a span, 

A moment thy duration ; Ibolisb man ! . 

As well may the minutest emmet say. 

That Cauoasus was r«iied tu pave his way : 

'J'ba sn^l, timt Lebanon's mtcntled wood • 

Was destined only for his walk and food: 

^lie vilest cockle, gaping on the coast 

That rounds the ample seas, as well may boast. 

The craggy rock projects above the sky. 

That he In saiety at its lout may lie ; 

AJid the whole ocean's conllueut waters swell. 

Only to (|ueiicb his tliirst, or muve and blanch his sbelL 

TRlOtt. 

Every star, tben, is tlie centre cf a magnifiei 
EysteHi, attended by a retiuue of worlib, inodia' 
by its beams, and revolving round it by its active ini 
fluence. Thus the gi'eatness of Oud is maguUieir 
and the grandeur oi' his empire made i 
He is not glorified on one eurlh, or in one wurlA 
alone, but in ten tboufiand time^ ten thousand. ' \t\ 
we could wing our way to the highest upijarent sttir, T 
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we should tliere see other skies expanded ; other 
lOBS that distribute their inexhaustible beams of 
day ; other stars that gild the alternate night; and 
other (periiaps nobler) systems established in un- 
known profusion through the boundless dimen- 
sions of space. Nor does the dominion of the 
universal Sovereign terminate there : even at the 
end of this vast tour we shall find ourselves ad- 
vanced no farther than the suburbs of creation, 
the frontiers of the great Jehovah's kingdom/ 

Tliis mode of reasoning may be applied with 
greater force to the planets of our o¥m system, and 
gains sti^ng^ from other considerations. For 
idio will presume to assert, that Infinite Love and 
Consummate Wisdom have formed such immense 
material masses (some of which greatly exceed our 
earth in sizeX convey them in revolutions round 
the 8un» provide them with moons, and grant 
tiiem the alternate change of day and night, and 
die vicissitudes of seasons, and all this only to emit 
ikeir scanty light on our earth? 

Who, that has seen any engine, a windmill for 
instance, and knows the use of it, if he travels 
into another country, and there sees an engine of 
the same sort, will not reasonably conclude that it 
is designed for the same purpose? When, there- 
fore, we know, that tlie use of this planet, the 
earth, is for the habitation of various animals, and 
we see other planets at a distance from us, some 
larger and some smaller than our earth, moving 
round the sun, revolving on their axes, and at- 
tended by moons ; is it not reasonable to conclude, 
fliat they are all designed for the same use as this 
earth is, and that they are habitable worlds, like 
the earth in which we reside ? 

Who can perceive them ' unpossessed 
By living soul desert and desolate, 
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Only to ihine yet scnrcc Id cnotribute 

Kacli otb a^liiupae or light.'* NILTUt 

AVlio can imagine that tbe omntpotenf Creatoi 
who has not lett u single drop of water unpeople* 
and has filled every part ol' (creation with auiiuate 
existence, should leave such immense bodies de 
titnte of inhabitants J It is surely much more 
tional to suppose tliem the abodes of intclligei 
beings ; of beings endowed with capacities ( 
knowing, loving, and adoring llieir Creator; pn 
vided and blessed with every object conducive 
their hi^piness; many of them, perhaps, in af 
greater state of purity than tlie inhabitants of oi 
earth ; in possession of superior degrees of bUsi 
and placed in situations, which furnish them wi 
scenes of joy, equal to whatever poetry can piui 
or religion promise ; and all under the directioi 
indnlgence, and protection of infinite Wisdom ai 
Goodness '. 

In a word, it seems evidently to be the desi| 
of divine Providence, by this visible variety 
worlds, to exalt oar minds above this planeta 
globe, in search of that omnipotent Being upi 
whom all Nature is dependent ; and tlie Creatt 
no doubt, in this immense display of his wisdc 
and power, designed the amazing whole as t 
adequate object of each part, and, as such, eqaa! 
open on all sides tu the penetrating progress 
human minds ; and tlirough the most extensi 
faculty of sense, the sijrht. to draw our reas 
and understanding, by degrees, from finite objel 
to infinite; from tlie contemplation of terrestr 
objects to the ultimate enjoyment of Himself 
scenes of everlasting bliss : 

■ Sec ■\"imng'» N^hl TlioURlits. vi. 174 lo 190 ; 
1514 to 1532. Blftckmore'H Creation, ii. 5^0 to A 
Piiin'K Solomon, i. 6»2 to S3S. SpectBtor, Xu. 430, 60lS 
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For, from the birth 
Of mortal man, the lov 'reign Maker aaid. 
That not in hombie nor in brief deiight. 
Not in the foding echoes of Renown, 
Fower's pii; !e robes, nor Pleasare's flow'ry lap. 
The loul should find enjoyment : but from these 
Tominff disdainful to an equal good, 
Thrown all th' ascent of things enlarge her view, 
TOl ev^ry bc^nd, at length, should disappear, 
• And Ismiite Pecfeetion close the scene. akenside. 



No. X. 

ON THE FIGURE AND MOTION OF THE EARTH. 

Qoi tellurem medio libraverat axe. claudian 

The globe terrestrial, with its slanting poles. 
And all its ponderous load, unwearied rolls. 

BLACKHORB. 

FROM the contemplation of the starry firma- 
ment, the infinite assemblage of worlds beyond 
worlds, and systems beyond systems, I now de- 
scend to a more partieular consideration of oar 
terraqueous globe. 

My soul, unused to stretch her pow'rs 
In flight so daring, drops her weary wing, 
- And seeks aeain the known accustomed spot, 
Drest up wim sun, and shade, and lawns, and streams, 
A mansion lair and spacious for its guest, 
And full replete with wonders. barbauld. 

This vast body was long considered as a cir- 
cnlar plane, extending on all sides to an infinite 
distance. The firmament above, in which all the 
heavenly bodies seem to move daily firom east to 
west, was supposed to be at no great dist»iir« 
from tbis earthi and to have been created 






for its use and ornament. But this opinion, 
tained only by the vulgar and uninformed, I 
Bufliciently refuted in my preceding paper. It 
now received as an incont«stible tri\tD, that tj 
eartli is nearly of a spherical 6guie, or resemblii 
that of a globe. 

It is not necessarj' to enter into any sdent 
researches, in order to demonstrate the trutb 
this doctrine. It is evident from its having bt 
frequently sailed round. The first time was in i 
year 1519, when Ferdinand Magellan conmu 
a voyage round the whole globe, which he 
pleted in 1124 days. In 1567, 8, and 9, 
FVancis Drake performed tlie same in 1056 dayi 
in 1586 and 7, Sir Thoma.s Cavendish made ''^ 
«une voyage in 777 days; Simon Cordes, of] 
terdam, in iJie yeiir 1^ ; and in 1598 to 160 
Oliver Noort, a Dutchman, in 1077 days ; Wi 
liam Cornelius Van Schouten, in the year 161j 
XG, in 740 days ; James Heremites and Joli 
Huygens, in the year 1623, iu 803 days 
many others have since performed the same ci 
cumnavigation. All these intrepid navigators, ~ 
sailing continually from east to west, at length 
rived in Europe, whence they had set out; and, 
the course of their voyage, they observed all th 
phenomena, both of the heavens and the earth, "* 
correspond to this spherical figure. 

Another evidence uf tint) form is the circular ap. 
peanmce of die sea itself, and the circumstanctia 
which attend large objects, when seen at a di 
tance on its surface ; for when a ship is sailing froi 
the shore, we first lose sight of the bull, aflei 
ward of the rigging, and, at last, discern the to|p 
ofthe mast only. This is evidently occasioned fay 
the convexity of the water between the eye and til " 
object ; for, otherwise, the largest and most COI 
spicuous part would be visible the longest 
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When tiie glad ship shoots from the port 
Upou full sail, the bulk first disappears. 
And then the lower, then the higher sails ; 
At len^ the sammit of the towering mast 
Alone is seen. capel lopt. 

Another proof is taken from the shadow of th# 
earth upon the face of the moon in the time of an 
eolapse : for, as the moon has no light but what it 
leceives from the smi, and the earth (during the 
eclipse) is interposed between them, the moon must 
be obscured, either totally, or in part. And since, 
in every lunar eclipse, which is not total, the ob» 
score part always appears to be bounded by a cir- 
cular une, tiie earth itself, for that reason, must be 
qpherical: it being evident, that nothing but a 
spherical body can, in all situations, cast a cir- 
ciilar shadow. 

The little unevennesses on the surface of the 
earth, which are caused by mountains and valleys, 
afford no objection to its being considered as a 
round body : for the loftiest mountains bear less 
proportion to the vast magnitude of the eartli, than 
the small risings on the coat of an orange bear to 
the orange itself; or, indeed, than a grain of sand 
to an artificial globe of a foot diameter. And ac- 
cordingly we find, that these trifling protuberances 
occasion no irregularities in the shadow of the 
earth, during the time of a lunar eclipse. On the 
contrary, its circumference appears invariably to 
be as even and regular as if cast by a body per- 
fectlv globular. 

This doctrine ojfthe spherical figure of the earth 
is, nndonbtedly, very antient ; for, at the taking of 
Babylon, by Alexander tlie Great, eclipses were 
found to have been computed for many ages before 
the birth of Christ ; which could not have been done 
without a knowledge of the globular figure of the 
eartli. And Tfaales, the Milesian, who lived about 
600 years before Christy is said, by Herodotus^ to 



bave predicted an eclipse of tlie sun ; which shows 
that he was sufficiently acquainted with the sub- 
jecl of eclipses iu (general. But it is also equally 
certain, that of this spherical figure of the earth, 
some of the greatest men in those times, were ig- 
norant. HeracUtus imagined it to have the shap* 
of a canoe ; Anaximander supposed it to be cy- 
lindrical : and Aristotle, the great oracle of anti' 
qaity, and even of later ages, gave it Ihe form of A 
timbrel. 

The yulgar opinion, that the earth was a flit 
body, infinitely extended, and covered by tb« 
«ky, in the form of a dome, continued to be the 
most universal, even so late as the fifteenth cen- 
tury. But a very little time before the discovery 
of America, the notion of the earth hanng a glo- 
bnlar form was treated as an impious absnrdity, 
contrary to the opinion of the most venerable ^ « 
thers of the Church, and to some express dedara- 1 
tions of the holy Scriptures'. The dictates of-< 

■ Tbete patiMkgea of Sc riptura are eitlier ill imdentoorf, i 
or sttnngely perverted Tnim their real incnnin^. i'ai it is 
pvldent that the aaiired wrileni speak everj where accord* 
in^ In the ennnnon appeamnees or t]iin|!;H, and were not' 
to solicitous to inafruct iis in philosofliy niid astronomy, asl 
to make us good ram, by iayinR tteforc us a plain rule ot 
fiuth and conduct. Thus, when Joshua speaks of tbe auB 
and moon standing still, and Job describeii tbe earth M 
being tiipported by pillars, they uned the popular laii- 
ICua^ of the times, without conecming theraBelves with 
the strict pliilosophieal propriety of the terms they em>' 
ployed ; the one bein); a hislorir.al relation, and tbe other i 
« dramatical corapositloii, in which (uch figures of speech , 
bave been always allowed i though Job hioisclt^ in another ' 
place, describes the earth as ' latng tq>oH nothivg.' And ' 
«ven now, the most philosophicul persona both in writiitg 
and conversation, speak of the progress of the sun, &c. in 
the popular way, according to tbe nppeanmee of i^ 
although («ntrary to the reality. Tbus'l'homson ; 
And now tW)m Aries roUt the bountequs Sun. 
Aud the bright Bull receiies him 
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mtsoD, however, with the voyage of Christopher 
Culumbus, restored to the earth the spherical 
figure, which the ancient Egyptians and Chaldeans 
bad given it : and it was then generally believed 
to be a perfect globe, and tliat the stars made their 
revolations roniid it ia circular orbits. 

Of this opinion were the greatest philosophers 
of the age. A globe is tlie most perfect of all 
g«ontetrio^ figares ; and the manifest simplicity of 
Natare in most of her operations, seemed to fa- 
vonrthe itiea of the earth having such a form. 
Thie simplicity, however, appeared to be a lalse 
light, by which its followers were misled. — M. 
Richer, ia a voyage to Cayenne, near the equator, 
foood that tlie pendulum of his clock no longer 
made its vibrations so freipientlj as iu the latitude 
of Paris ; and lliat it was absolutely necessary li> 
fborten it by a little more than the eleventh part 
of a Paris inch, to make it agree with the timts 
of the stars passing tlie meridian. 

\atural philosophy and geometry were (hen 
*err far from being so much cultivated as they are 
al present ; and wlio could have believed, jiays Vol- 
taire, that from an observation so trifling id ap- 
pearance, such a sublime and philosophical truth 
loiild spring? A pendulum, like any other falling 
liiidy, is acted upon by the force of gravity, or 
the oatural tendency of bodies toward their cen- 
tre; and, in consequence of Ricber's discovery, it 
-■lis observed, tliat since the gravity of bodies u 
' so mach the less powerful as those bodies aro 

"liier removed from tlie centre of the earth, tlie 

'■^'ita of the equator must absolutely be much 

I more elevated than that of France; and, conse- 

i^Bmtly, the figure of the earth could not be that 
af m sphere. 
Tlie observatiuDs made at Cajeune might hay* 
»0L. I. F 
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been considered as too local and particular to ad> < 
mit of any satisfactory concluKJoo; but, as a. like i 
alteration was found to take place by subsequent 
observations in many different sitaations, we caa 
DO longer hesitate to receive it as a general pb» 
DomenoD, arising from an actud diminutiDa oT 
gravity, in those places where the experiment wu < 
performed. 

Newton and Huygens were the first who pei» | 
ceived the extensive apphcation of which this di^ | 
covery was capable; and, by pursuing it througli i 
all its consequences, they obtained the solation oT ■ 
a problem, which seemed beyond the reach of hni 
man abilities. This was bo less than the deteiw 
mining the true figure of the earth. 

It is a known property of the pendulum, thsf 
tdl ild vibrations are made in the same time; an^ 
that the time in which eat^h vibration is perfonnej 
is in proportion to tlie square root of the leiigUi i 
tlie rod : thus n pendulum of thirty-six Paris inch) 
in length, makes its vibrations in a second ; taii 
one of nine inches makes its vibrations in h^ 
second; so that the shorter the pendulum, tl 
more swiitlj it moves; and the longer it is, ih 
more slowly it moves ; the ratio being always tli 
same as that before mentioned. 

The time, thereibre, in which any pendulu 
perlbrms its oscillations, depends as well upon tb 
length of that pendulum, as upon the force whic 
impels it toward the surface of the earth. If " 
force be diminished by any cause whatever, 
body, with a less capacity ibr motion, will em, 
a longer space of time to move through the si 
space i and, in order that each vibration may 
made in the same time that it was before tiiia 
minutiou took place, the iengUi of the rod mi 
be shortened, by which a new velocity will 
given to it, that will be sallicieat to supply the 



feet ; and this was exactly the case in all the ex- 
periments made drrt the equator. 

Gravity, then, it is evident, is less powerToI 
nkler the equator than in those parts of the earth 
Aat lie near the poles. The limits of my paper 
«i!l not permit me to enter into such an illustra- 
lioo of this, as would be satisfactory to the philo- 
>ephii:al inquirer. I miist be content, therefore, 
to observe, that there are two forces which act in 
^net opposition to each other. The first, which 
it'OllSd the centrifap^al force, is a certain tendency 
if bodies to fly olF from the centre round which 
Aty move. This may be made evident, by ob- 
svrring the whirling uf a mup, or the turning of 
a stooe swiftly ronnd in a sling. The other fores 
ii called the eentHpetal. It is so called, because 
Hia directed toward the centre, and, in the pre- 
wat case, is the same as gravity. It is next to 
^ b» considered, that th^ diurnal motion uf the eartK 
■^■Maribrmed round an imaginary line, which pas- 
^^B through the two poles; luid a(^co^ding to Sir 
^^MUt Newton, as the equator is iartber distant 
BMk)n its centre, than any other circle which is pa- 
' ' Mel to it, it is plain, tiiat tliose parts of the e:trth 
•hicb lie under the equator, will move with a 
freater velocity than tliose which are nearer to the 
■tales; and, uf course, tlie erjuatorial regions will 
Mcoiiie more elevated than the polar. Now, as 
•wry part of the earth gravitates towards the 
tmXre, iu consequence of the centripetal force ; 
WA Rs thiis Ibrve is Ibund to be about 389 times 
•Nftter tlian the centrifugal force, which arises 
nn the rotation of the earth upon its avis, a cer- 
'jin iMiliUice will constantly be maintained between 
ilji-jn. and the earth will assume such a figure as 
=ould naturally result from the drfTerence between 
iltrte two contrary and opposite forces. Suppo- 
iiuf, therefore, the primitive figure of tke eaitift 
F'2 
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to have been that of a globe, which is the shapa j 
it would naturally assume from tlie action of lie ] 
centripetal force, ihe opposite action of the centri- 
fugal force must evidently change it into an ob- 
late spheroid, or a body nearly resembling a tur* 
nip or an orange. And this is the true figure of 
the earth, as determined by Sir Isaac Nevton. 
who found, by mathematical calculations, that thn i 
polar diameter of the earth is to the equatorial, u J 
229 is to 230 ; or that the regions of the equatoD I 
are elevated about thirty-five miles more than thosa I 
at the poles '. This great mathematics truth is 1 
farther confirmed by analogy; for it is easy to per- 1 
ceive, by a good telescope, that the planet Ju- 
piter is flattened about his poles, in nearly the J 
same manner as has been asserted of our earth ; J 
Lot as his rotation upon his axis is performed witit I 
a far greater rapidity than that of the earth, thai 
alteration in his figure is found to he much more con-1 
siderable; as would naturally follow from such ftl 
motion. The relation of his diameters, according , 
to Newton, is nearly as 12 to 13, and the diflW<> ^ 
ence between his equatorial and polar diameters - 
Is about 6230 miles , 

I am now to consider the motion of the earth; - 
end in this discussion nothing more is necessary, g 
than to observe the common appearances of tile g 
heavens. The Sun and stars, it is well known, _ 
eeera to move daily from east to west, and to re- 
turn nearly to the same place in the heavens in 
twenty-four hours, It I'ollows, therefore, that ^ 
tbey must really move as they appear to do, or ! 
«lse that we ourselves must be moved ; it being a _ 
self-evident principle, that il' the situation of two * 

■ This was uxKin Uiesupposjliontliatthainader ofwliidi^ 
Iheesrib ia compoaed isliomofTcneons: BCcurdin); lo morci^ i 
recent mill accurate hjpotliCKfs, coiilitmed \iy actuid nd- i 
BieanaremcBts, the ratio of the earth's ftxes is slated to b# 1 
mlout that of 323 to 32A. * 
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bodies with respect to each other be changed, ona 
rfthem, at least, most be moved. 

But if this change be owing to the revolution of 
ike 8tan, we must suppose them to be endued 
with a motion bo amaziDgly swift as to exceed alL 
conception. Their distances from us are so im- 
mense, and the orbits they have to run round so 
prodigiously great, that the nearest of tliem would 
nore at leastvlOO.OOO miles in a minute. Now, 
a Nature never does that in a complicated and 
kborious manner, which may be done in a more 
ample and easy way, it is more consonant to rea- 
■on, that these effects should be produced by the 
motion of the earth; especially, ha such a motion 
will best accormt for ull the i^ele.stial appearances, 
and, at the same time, preserve that beautiliil 
■unplicity and harmony, whick are Ibund to pre- 
vail in every other part of the creation. And it is 
mapfa more probable, thattlie earth revolves round 
its axis, with an easy natural motion, once ia 
twenty-ibar hours, than that such stupendous bo- 
dies as the SuD and stars (the former above a mil- 
lion times bigger than the earth) should be carried 
from one place to another with such incredible 
velocity. 

It is no objection to the rotation of the earth, 
that we are unable to perceive it; fur, as the mo- 
tion of a ship at sea, when she sails swiftly over 
the smooth snrtace of the water, is almost impeir- 
oq>tible to the company on board; much more so 
must it be with such a vast body as the earth, that 
can meet with no obstacles to disturb its motion. 
Milton obviates this objection, by representing tlie 
earth advancing in her silent course. 

With inoffeniive pace that spinniuj; sleeps 
Un her soft axle, while >h« paw* even, 
And bearf uM*»/t with flie smouth ail bIohs- 
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A ballooD, turning upon \is nxis as it floats 
through th« atmosphere, afibrds a eeusible repm- 
gentatioD of the eartti in its annual progress roand 
tlte Sun, which is productive of the various vicis- 
■itiides of the seasons, vinter, spring, summer, 
and uutumn. 

It has likewise been asserted, that if the earth 
moved, a stone dropped from the top of a tower, 
or any other high building;, wontd nut fall just at 
the bottom of it, as the building must have ad- 
vanced considerably forward during the time of the 
fall. But it is well known, thut ii' a body be pny 
jected from another body in motion, it will always 
partake of the motion of that other body. Thus, 
a fitone dropped from tlie top of a mast, while 
tlie ship is under sail, is not left by the vessel, but 
(alls exactly at the foot of tJie mast : and tliTis 
the atmosphere, as Milton has observed above, is 
likewise borne along with the earth. 

This motion of the earth round its axis is calted 
its diomal motion, and is tliat which occasions the 
regular return of day and night, and all tJie celes- 
tial appearances before mentioned. — I could here 
descant with pleasure on the various beneficial 
consequences attending this daily revolution ; but, 
■S tliis would lead my present disquisition too far, 
1 shall conclude with the sentiment of tlie Boman 
;: ' Diei noctisque vicissitude conservat ani- 
^buens aliud agendi tempus, aliud qnies- 
Sic undique omue ratione concluaitur, 
ntDcilioque dlvino omnia in hoc mundo ad 
I, conservationemque admirabiliter 
And this reference of all things 
„.jl agency of the Supreme Being, 
cspr««sed'by Mallet; 

^^t, NatMie's God ! 

^, ifc— jloiely, ull thing* good I— 
^^mj ifWoa siioalLeat, anl it ii d&}*i 




mt ta Qty nod. alternnte iii(;!it 
^ores tlie' world. The sea-WDS, at tby call, 
~ ~u trait), aud lead the year aronnd. 



ON GRAVITY. 

ThiDe these noble works 
breat miiTeruil Ruler! 
I^Iiy virinal energy the ftame of things 
Pervading; actuates ; as at lint thy liniid 
^ffuseil, throng b endless apaoe, this limpid sky, 
~,st ocean witJtout atorm, where these hnge globM 
il Bndiiturbcd, a rounding voyi^e cach^ 
it all of one unctiauging law, 
icity diTinet by this »>le rule, 
Uaker'9 great eElablisliment, these worltli 
ftevolvc harmonious, world atlrscting world 
' il love, and to their central sun 
n graritating. MALLET. 

I, uoproruse magni&cence diTinc I 
'', wisdom truly perfect ! thus to call 

causes such a Echeinu of thinga, 
iriuu j, beautiful and great, 
I complete. 



' Iste inquiries into the Solar System, tte 
If of Woilds, and the Figure and Mottotk 
lartfa, naturedly lead me to some considera- 
1 Gravity, which is the most imtient and 
al property of matter, and tliat, principally, 
j wbicb the beauty, order, and harmony of the 
universe are invariably maintained. The illtistri- 
laa Newton has pursued his speculations on thia 
Hfect with such succeiis, that, the most sisv^Ve 
Hpfie of gravity being supposed, lie ha& esto? 
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blished the tnio system of the^ world beyond all J 
controversy, and explained clearly the most cen<> I 
sidemble phenomena of Nature. And bis opi- I 
nioii of the nature and properties of gravity *l 
this : I 

Every single particle, of all bodies whatever, 
gravitates to every single particle of all bodies 
wliatever: that is, they are impelled toward eack' 
other by the force of gravity. 

This gravitating force is universal as to the ex- 
tent of it; that is, all bodies whatever, so farai_ 
we know, wherever they are placed, not only oit 
the earth, but also in the heavens, whether in tha 
Moon or planets, the Sun, or any other place, aro 
endued with this power. 

This force is ^so universal as to the kinds of 
bodies; that is, all bodies, whatever their figure, 
form, or texture be ; whether they be simple or 
compomid, solid or fluid ; whether they be great 
or small, in motion or at rest; are endued with 
this power. 

This force is also universal as to time; that is, 
all other conditions being tlie same, it never in- 
creases, nor diminishes. 

The quantity of this gravity, at equal distances. ^ 
is always exactly in proportion to the quantity d£ J 
matter in the gravitating bodies : for instance, iM 
a cubic foot of gold has a thousand pound weighfal 
upon thesuperBcies of the earth, two cubic feet niltl 
have two thousand pound weight upon the same 3 
superficies: and if the eartli contained but half the 
quantity of matter that it docs now, the same cu* 4 
tiic foot of gold, that has now a thousand pound m 
weight upon the superficies of the earth, would j 
have five hundred otdy. | 

The gravity of given bodies is greater or less, | 

ircording to the distance of those bodies from ■ 

each other; for example, a stone yjliich, near the, 1 
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mperficies of the earth, is very heavy, if it coulct 
be carried to a distance as high as the Moon,, 
woidd be very light. 

And, finally, the proportion of the increase or 
decrease of this gravity in bodies approaching to^ 
or receding from, each other, is such, that its 
force is reciprocal in a duplicate proportion, or as- 
die squares of their distances: for example^ a 
body which, at the distance of ten diameters of the 
earth, weighs a hundred pounds, would,^ if ita 
fUstance were but half as far, weigh four times a& 
much; and if but a third part as far, nine times 
ai noiach. In like manner, the force which, upon 
die superficies of the earth, would support a hun- 
dred pound weight, if it were twice a& far off the 
centre, could support four times the weight, and, 
if at three times as far off, could support nine 
times the weight.. 

It must be observed, moreover,, that the motioa 
of fidling bodies is increased,, in successive inter- 
Yals, in the proportion of odd immbers, 1 , 3,. 5, 7, f )^ 
&c. so that the spaces they run through are as the 
squares of the times; that is, if a heavy body de^ 
scended one foot in a second of time, it would de^ 
Mend four feet in two seconds,, nine feet in three 
seconds, &c. Or correctly, at least iii the lati- 
tude of London, a body falling freely,, passes 
through IGyt f^et in the fii*st second ; lour times 
16 A> or 64i feet,; in tlie first two seconds; nina 
times IB-ti, or 144 1 feet in the first three seconds ; 
aod so on. 

Such are the principal properties of gravity, from: 
the observation of whicn our immortal Newton 
deduced his sublime theory of the universe. It 
may be {^easing to the reader, to^ know the very 
unple iBcid<ent, which^ leading to the most ex- 
tensive and complicated calculations, was produc- 
tive of these noble an4 wonderAd disQOveiles. \V 

f5 
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is tfana related, on the natbority of Lis friend an 
commentator, Dr. Pemberton : 

Happening one day, in the year 1GG6, wheS 
iMiIy twenty-live years of age. to be sitting undei 
an apple tree, an apple falling upon his head, sn^ 
gested a variety of reflections. The phenomenif 
of falling bodies iu particular engaged his atteV 
tiou; and, extending his researches to the hett^ 
vens, he began to Investigate the nature of motion 
in general. Because there is motion, he reasoned^ 
there mnst be a force that produces it. Bat vhftt 
is this force? That a body, when left to itself, \ 
£iU to the ground, is known to the most ignorantf 
but if you ask theni the reason of its thus follin|^ 
tliey will think you cither a fool or a inadmaaf 
TIte circumstance is too common to excite tfaeiv 
wonder, although it is so embarrassing to philoso' 
phers, that tliey think it almost inexplicable. 

It is impossible to follow this great phtlosopfaa 
tiirough dl his reasonings ; but we may recapitti^ 
late some of the principal phenomena of this sim^ 
pie, yet wonderful, this obvious, yet mysterioid 
law of nature. If I take a stone, and let it dro 
fW)ro my hand, it falls immediately to the grouni 
and would fall still farther, if there was a hole ii 
the earth, and nothing topreventiits passage, 
like manner, when a stone, or any other substanoi 
ic placed upon a table, it presses the table witi 
the GBiDe force by which it wonid fall to the ground 
if left to itself; and when a body is suspended d 
^ end of a string, the force that impels it dov 
wvd, stretdies the string, and, if it be not snf 
tnthr strong, will break it, 

1W mue of this lulling propensity in all bodied 
^^e»tr it be. is called Gravity, Gravitation, o 
fjl III MB . lOkd when a substance is said to b 
^^p«_ laAii^ more is meant, than a refereno 
ftlBiaABK]vUdiit has to fall to the ground 
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or to ibe force with which it presses on any sat>- 
slBDce that supports it. The aieight and graviti/ 
of* body, therefore, may be taken for the same 
tlmg in different senses, for both reler to the force 
^ niicb the body is impelled toward tlie earth ; 
gravity being the tendency of bodies towards the 
oentre of the earth; weight, the force which is 
aecessary to counteract that tendency, or to pre- 
nat its producing motion downwards. 

"de antients were very imperfectly acquainted 
1^ this obvious property of bodies. They be- 
lieved that tliere were substances, such as vapours 
md amoke, which from their light nature would 
Uc^id. There is no foundation, however, for 
Opinioa, nor for that of absolute levity in general; 
nr, in a space void of air, all bodies whate^. 
■moke or a stone, a feather or a ^inea, fall to Qie 
bottom in the same time. The distinction, there- 
fore, between light and heavy bodies is merely re- 
lative; as they have ali a similar propensity to lall 
to the earth. 

The same body, conveyed to different places 
upon the surface of the earth, will not always haye 
toe Kame weight : for the weight of a body under 
flie equator (as 1 demonstrated in my last paper) 
b leu than at either of the poles ; and in every 
adier situation, it varies in a certain proportion to 
ihe latitude of the place. For the centrifugal 
fiMTce produced by the rotatory motion of the earth 
roana its axis is opposed to the force of gravity, 
ill greatest at the equator, least at the poles, and 
at intermediate points varies as the square of the 
CMiu oj'tlu lalitude : the gravity of a body, there- 
fore, will be least at the equator, it will continually 
JMcrease with the latitude of the place, and will 
he neatest at the poles. 

The earth is nearly a globe, and gravity acts 
F 6 
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perpetonlly in straight lines, which are perpendi- 
cular to its eurface. Suppose a hole could bo J 
bored through it, and that a, body were placed at: I 
the centre, what woald be its weight '. ^viAeaHj I 
nothing: it would remain in that situation, unsits^ I 
pended and nnsupported. The forte of gravity j 
being constantly directed toward the centre, it ' 
conld have no propensity to move either way, and 
would, therefore, have no weight. For the samo 
reason, if a body were thrown into tiiis hole, from 
the surlacc of the earth, the velocity acquired by 
the repeated impulses of gravity daring the tim« 
of its fall, woiild carry it to the apposite extre- 
initj' uf the perforation, whence it would return, 
and continue to move backward and forward for I 
e-ver, ii' the medttim had no resistance. These 
two cases may be iHnstrated by the pesdalnm of ' 
a clock, which, if once stopped, would move rio 
more, till pnt again into motKin by some impelling 
force, when (supposing the constant action of the ' 
weight) it would continue its vibrations. 

In applying his reflections on the nature of fal- 
ling bodies to the celestial motions, Newton soon J 
perceived, that the force of gravity was not con- I 
fined to the surface of our globe ; it being found J 
to act alike at the bottom of the lowest vallieA* I 
and at tlie summit of tiie most lofty mountaillB. T 
This led him to conjecture, that it might extend 
as Jar as the Moon, and he the means of retain- i 
ing her in her orbit. Imagine the Moon, he re»i | 
aoned, at the first moment of its creation,, to have • 
been projected ftuward, with a certain velocity, in ' 
a rectilinear direcli'tn ; then, as soon as it bejcaa I 
to move, gravity would act upon it. and impel it 
toward tlie centre of the earth. But as a body, ' 
impelled by two Ibrces, will i'ollow the direction of 
neither, the Moon, so circumstaiiced, would ii«i- J 
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ther proceed directly forward, nor fall directly 
downward, but keep a middle coarse, aud move 
roand the earth in a curvilinear orbit. 

This m»y be more fully illuitrated, by attend- 
ing to the motion of a shot, or any other pro- 
jectile. A ball shot from the mouth of a cannon, 
in a horizontal direction, does not fall to the 
ground till it has proceeded to a considerable dis- 
tance ; and if it be discharged from the top of a 
high mountain, it will fly stdl farther belbre it 
comes to the earth. Increase the force and the 
height, and the distance will be augmented ac- 
cordingly. And tlius, in im^ination at least, we 
can suppose the ball to be discharged witli snch 
velocity, that it will never come to the ground, but 

Ci to the place whence it set out, and ciri'U- 
oDtinuallv round the earth, in the manner of 
ns proceeding in bis reflections. Newton dis- 
eorered the admirable provision of the great Crea- 
tor to prevent the evagation of the planets, and 
to retain them exactly within the bounds of their 
orbits. This he has demonstrated to be cfiectcd 
hy gravity, and that gravity and motion completely 
solve all the phenomena of the planetary revolu- 
tions, both primary and secondary. By establish- 
ing this one principle in pliilosophy he has fully 
explained the system of the world, so far as it 
relates to this globe, and to all the rest of the 

tetfi that regard the Sun as their centre. 
ich is the Newtonian system of universal gra- 
ion or attraction. But what is this prin- 
I, which gives life and motion to inanimate 
gs, and how does it act? The f" 
&ible, but the agent that produces t. 
from our senses. It elnded tlie search o 
uelf; he tliat soared to the utmost > 
ie, and looked through iialurt: v ' ' 
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iin eagle, was unabie to discover it*. Indeed, I19 
did Dot attempt to assign the cause ; it not being 
his intention to engage faimsell' in fi-aniing hypcH 
theses, but to explain the phenomena by experi< 
ments ouiy, and to raise his noble superstructure 
on them. And, therefore, altbough the ^ti 
themselves, and the final causes, are evident, I vUl 
not presume to say, how it can come to pass, that 
bodies act at such immense distances from oua 
anuther; but wouLd rather acquiesce in adoring 
the wisdom and power of the great Autlior of dl 
things, who bus inspirited the materials of which 
the universe consists with sucb an active quality, 
as not only serves to preserve the planets them- 
selves entire *, but to enable them to revolve about 

' That there is, however, snch a principl*, is not to be 
donbtcd. To deny ils existence, would be to deny ths 
Inith of facU, established by cKpcrimcnl and demonstro- 
Hon- That two distant bodies will approach towanl each 
other, without any visible agent, either altracllng or im- 
pelling them, may be mademanirest by various iiutanoei. 
The loadstone and a piece of iron mulually attnct Mdb 
Other : two cork b^ls, swimming in water, approadi to- 
gether, and meet ; and in electricity, we have numberttaa 
esperimeoti to «how, that several other bodioi have the 
like propensity 1u unite and adhere to each other, lime 
bi>dies, it is true, act by particular lawf , diA'erent tram that 
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These prindjiles I cnnaider, not as occnit qualities sup- 
posed to result t'rom the apecilic forms of things, but « ge- 
neral law of nature, by which the tilings Ihemsetvm are 
fanned; their truth appearing Ions by phenomena, tbongb 
theircaaaesbenutyeldiscovered. Furtlieseare ronniCmt 
Dualities, and their causes only are occult, gtc. — JVewt. 
Opt. p, 374. 

• Besides the beneficial cfiectg or srevity. in eauiring, by 
the tunnrinfleence, the dhims) variations or the tides, we 
■hril lind, iu another respect, how ranch this great law of 
haturc is subservient to the good, and even lo the very ex- 
istence, of our globe and all the planets ; and that n, in 
tlr^ jireservation of their integrity ag^ut the efiects of 
tbeir diaraai leyolutions. For, widdMhuh » band u 



Aeir Inminous centres, in orbits nt oiicr^ the most 
eoBrenieDt, invariable, and permanent . 

O Suq! 
Soul of suiTounding worlils! in nhont best seen 
Shines out THV MAKER— 
TTs by rtij secret, strong attractive force, 
Ai with a chain iodisioluble bound. 
Thy sjstem rolls entire ; from the far bourne 
or utmost* Saturn, wheeling wide hie nnmd 
or thirty years ; to Mercury, whose dislt 
Cmi scarce be caught by philosophic eye. 
Lost in the near effulgence ufthy blaze. 

THOHIOV, 

gnmty to keep tlieir parts entire, the whirling nbout of 
flaoM globe* would sliatter them lo pieces, and scatter 
Ihem into the circumambient space. ' Thus (saji Dr. Der- 
ham) must it needs befal nur oh*u globe, which whirls about 
■t the rate of above 1000 miles an hour, and is composed 
of earth and water, material of much too loose a texture 
to prevent the dissipation, which tlie centrifugal force of 
■uch a rotation must necessarily ocoasioo about the equa- 
turial parts : a rotation that would as easily throw off the 
pxrU of the eartli, especially the waters, as the whirJins 
round of a wheel or a giobe would the loose dust and water 
lodged thereon. But by reason the gravitating power ex- 
cecils the centrifugal, as 2174 exceeds 7,&4U(il, that is, 
above 3d8 times ; tberefore all parts lie ipiief and secure in 
tlieir respective places, and enjoy all the benefits which 
uoompany this motion, without any dUlurbonce from it.' 
Aitro-Thtolo^, b. vi. ch. 2.— He adds, that this is far more 
remarkable m the Sun, which revolves round Its axis, at 
theratc of 4363 miles an hour; and of Jupiter, which, at 
its equator, revolves round at tlie hourly rate of 38,189 

' Gravity, or the weight of bodies, is not any accidental 
effect of motion, or of any very subtile matter, but an ori- 
ginal and general law of all matter, impressed upon it by 
God, and maintained in it perpetually by some efficient 
power, which penetrates the soUd substance of it ; for gj 
»ity never is in proportion to the superficies of bodies, oi 
wrpuscles, but always to the solid quantity of them. 
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tett, than how bodiesbcgan first to be moved. — Dr.C 
K&tt* m Rahaall, part ii. ch. 28. 
* Hie Georgian jilaoct being iben uukaowt\. 
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No. xn. 

ON THE CLOUDS; 

Including the Theory of Evaporation. 

' Who can manhtr tkt clouds in midam t Jot. 

Ye mists and exlialations that now rise 
From hill or Rteaming lake, (laekj or gray. 
Till the san paint your Heecy skirls with gold. 
In honour to the worid'a Great Author rise. 
Whether to deck with clouds th' uncolonred skj, 
Or wet Ilie thirsty eiulh with faliin^ showeri, 
Uiuog or I'alliug, stilJ advance Hts pruse. 

THE radiant orbs which adorn the night are 
not the only objects above to attract the philoijo- 
pliic eye. The firnianient exhibits inexJiaustibla 
tjubject^ of coutemplatioD in a vast variety of ig- J 
neons, aerial, and aqueous meteors. The latter^4 
which are composed of vapours, or watery particW " 
variooaly separated and condensed by heat and ' 
cold, form the clouds, with ail the phenomena of 
rainbows, hail, snow, rain, dew, Stc' 

The beautiful, and very often fantastic, appeal^ 
nnces of the clonds, have not escaped ^e ubser- ' 
vatiou of the poets : 

SomKime, we see a cloud that's dragonisb^ 
A vapour, sometime, like a bear or lion, 
A towered ciliidel, a pendent roek, 
A forked mountain, a blue promontory 

■ "Hie igneous or fiery meteors are tightniuj;, aurora bo- - 
realb, ignis tktuus, draco volans, [ailing stars, and othei; 
fiery phenomena ; an aocount or which will be sivenhere- 
after.— The aerial or airy meteors eonsist ol' lliitulent and 
!>plriturius exbalations; such as winds, whirlwinds, au4 
hurit^uesj for an account of which sue No. U. ' 
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With trees upon 't that nod nnto the world. 
And mo€k our eyes with air.-** 
■ That which is now a horse, even with a thought 

The rack dislimns, and makes it indistinct 
As water is in water. shakspeare. 

j When first the sun too powerful beams displays, 

f It draws up vapours which obscures his rays : 

But even those clouds, at last, adorn its way, 
Reflect new glories, and augment the day. pope. 

The sun has lost his rage ; his downward orb 

Shoots nothing now but animating warmth. 

And vital lustre : that, with various ray. 

Lights up the clouds, those beauteous robes of heaven, 

Incessant rolled into romantic shapes, 

The dream of waking fancy ! 

THOMSON. 

At the Tropics, the clouds roll themselves into 
enormous masses, as white as snow, taming tlieir 
borders into the forms of hills, piling themselves 
upon each other, and exhibiting the shapes of 
mountains, caverns, and rocks. There, as we 
collect from St. Pierre', may be perceived, amid 
endless ridges, a multitude of valleys, whose open- 
ings are distinguished by shades of purple and 
Vermillion. These celestial valleys exhibit, in their 
various colours, matchless tints of white, melting 
into shades of different colours. Here and there 
may be observed torrents of light, issuing from 
the dark sides of tlie mountains, and pouring 
their streams, like ingots of gold and silver, over 
rocks of coral. These appearances are not more 
to be admired for their beauty, than for their end- 
less combinations, since they vary every instant. 
What, a moment before, was luminous, becomes 
coloured; what was coloured mingles into shade; 
fortning singular and most beautiful representa- 
tions of islands and hamlets, arched bridges 

' Studies of Nature. 
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stretched nver wide rivers, immense rains, hn| 
rocks and gig;anUc mountains. 

Tlie clouds frequently, among the Highlands 
Scotland, display the finest outlines and 
the most lovely characters; mure especially, wh 
viewed from the cones of their wild and magi 
ftceut summits. To these landscapes, sketck 
widi sucb boldness in the heavens. Dr. Beati 
fineily alludes, in his poem of the Minstrel. 

Oft when the wintry storm had censed to raTB, 
He roamed the mow; waste aX even, to view 
The cloud alup«ndous, from th' Atlfuitic Wkve, 
High-toiveting, sail alon;; the borison hint ; 
Wfaeie 'midst the changeful scenery, ever new. 
Fancy a thousand wondroua formB dcscricB, 
More wildly great, than ever penijl drew ; 
Bock», torrents, gull's, and sliapcs of giant size. 
And glittering cliffs uu cliffs and fierj ranpnrla rise. 
Uiustril, Fart i. st liii 

Bloomfield describes the appearance of ctoot 
of a fine moonlight night, in a manner worthy 1 
pen of Virgil ; 

Low on the ntmost bonnd'r; of the sight. 
The rising vapoora catch the silver light ; 
Theiice fancy measures, as they parting fly, 
Wbidi first will throw its shadow on Itie ejre. 
Passing the source of light : and thence away, 
Succeeded quick b^ brigliter still than they. 
For yet above these waflcd clouds are wen 
(In a remoter sky, still more serene) 
Other*, detached mranges tkro' lie air, 
l^olUti at mw, and counlltn ai ikey'refair ; 
Mattered immeiaelg widejreia eatt to welt, 
The beaiiteam temoUTtct of afiack at rett. 
Tkett, to the raptured mind, aloud proelaim 
neir HtGRTV Shephebd's Evi!iil«rtino NaKe ■, 
Blemnfield-i Winltr, I. 249. 

* SeeUiis subject pursued in the Philotoj^^ of f/ab 
Vol. I. p. lul. one of the most elegant and interest 
•rorkf which modem times hate 
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A cload is a collection of condensed vapour, 
suspended in the atmosphere. In other words, a 
dondis a congeries of watery particles, or vesiddfe, 
raised from the waters, or watery parts of the 
earth, by the solar, or subterraneous, or electrical 
fire. These watery particles, at their first rise 
^m our globe, are too minute, and too much se- 
parated by their mutual repulsion, to be perceived; 
but as they mount, meeting with a greater degree 
of cold, losing their electricity, or by some pro- 
cess employed by nature for this purpose, they are 
condensed^ and rendered opaque, by the reunion 
of their parts, so as to reflect light, and become 
visible. 

There are few subjects of philosophical investi- 
gation that have occasioned a greater variety of 
opinions than the theory of evaporation ' ; the man- 
ner in which vapours are raised into clouds ; or the 
ascent of water in such a fluid as air, between eight 
and nine hundred times lighter than itself, to dif- 
farent heights according to the diflTerent densities 
of the air ; in which case it must be specifically 
lifter than the air through which it ascends. 

The Cartesian philosophers, with Dr. Nieuwen* 
tyt. Dr. Halley, Dr. Desaguliers, and others, have 
Iwd recourse, but upon difierent principles, to 
heat, as the sole cause of evaporation. But it has 

' The terms exhaloHan and vapour are ordinarily used in- 
differently: but the more accurate writers distinguish 
between them ; appropriating tlie term M^ur to the moist 
fames raised from water and liquid bodies ; and exhalation to 
the dry ones emitted from solid bodies ; as earth, fire, mine- 
nJs, sulphurs, salts, &c. In this sense, exhalations are dry 
sabtile corpuscles, or efflavia, loosened from hard terrestrial 
bodies, either by flie heat of the sun, or the agitation of the 
sir, or some other cause ; and emitted upward to a certain 
Iwigfat of the atmosphere, where, mixing with the vapours, 
they help to constitute clouds, and return in dews, no 
niBS, &C. 
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beeo sboim, tbat the evaporation of water is 
linr frum depmdiug on its being rarefied by ' 
thfti it is carried uii even while water is 
by the coldness ol' tiie air, for water is gradual 
condensed by the cold till it freezes ; and unce 
evaporates even when frozen into hard ice, it rot 
also evaporate in all the less degrees of cold. Het 
tberefere, does not seem to be the principal, 
less the only, cause of evaporation. 

Other philosophers have attempted to 
for evaporation on a different principle, namd 
that of solution ; and they have shown, from a v 
riety of experimenls, that what we call evapor 
tion is nothing more than a gradual solution 
water in air, produced and supported by the Sao 
means, or by attraction, hi'at, and motion, 
which other solutions are e&'ectcd. The idea 
thk hypothesis appears to have been ttrst starte 
in 1743, by Abbd Nollet : it was afterward adopt 
and pursued by Dr. Franklin, M. le Roi, ai 
others ; and, in 1765, it was first established 
the true theory of evaporation, by Dr. Hamilton. 

By solution, Dr. Hamilton understands, wi 
other writers, snch an intimate union between t 
particles of a body and those of a fluid, that ti 
whole shall appear a homogeneous mass, as t 
parent as the fluid was before snch union, and 
continue so until some externa! cause produces 
change. He considers the transparency of 
fluid as the criterion of true solution, atid tl 
which distinguishes it from a mixture. He pi 
ceeds to show, that there is a mutiuil attract! 
between the water and air, of the same kind w 
that which is observed between the particles 
any two bodies, one of which dissolves tlie otlw 
All water contains a considerable quantity of a 
ivhicli may be separated from H; and as the i 
nfiiins its elasticity, we ina^ teasuvaW^ au\i\)m 
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Aat it is prerented from escaping by the force of 
attraction^ just as the particles of gold are sus* 
poided in aqua regia, by their attraction toward 
the particles of that fluid. Moreover, water ex- 
hausted of its air will again imbibe a certain quan- 
tity, gradually drawing it into its pores till it is 
saturated, just as a lump of sugar draws water 
into its pores. Air, likewise, evidently contains 
a quantity of water, which will be drawn from it, 
even in its purest and driest state, by dry salt of 
tartar, so that the salt will become entirely fluid ; 
knd yet, in this case, the air is 'perfectly transpa- 
rent. There is also a remaricable similarity be- 
tween the properties of common solution and those 
of evaporation. As salt, banning to dissolve in 
water, appears at first to thicken the water that 
surrounds it, and the solution of it to be promoted 
by agitation ; so, in like manner, the air, that lies 
at rest over water, appears thick, and loaded with 
aqueous particles ; in which case the evaporation 
jwoceeds very slowly, but is greatiy promoted by 
a current of fresh air passing over tne exhaling 
surface. 

When a lump of any salt is dissolved in clear 
cold water, the water that is first saturated with it 
will rise, on agitation, in curled wreatiis, through 
the other water, render it somewhat opaque, and 
give an apparent tremulous motion to an object 
seen through it, till by degrees the solution is com- 
plete, and the transparency of the water is re- 
stored : the case is the same ^vhen any two fluids 
of difierent densities that will incorporate, are 
mixed together; thus, smoke or steam, when it 
first rises into the air, exhibits similar appear- 
ances; and the vapour rising in a hot day from 
moist ground will make the air, and any objects 
seen through it, appear to have a tremulous motion, 
wldoh is stiU more observable when a telescope is 
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Dsed, that ma^ifies the floating vapours. More> 
over, Leat, by expanding bodies, enlnrgin^ (he 
pores, and lessening the mntueJ cohesion of theit 
particles, promotes, and cold, on the contmry, ia 
some measure retards and checks both solution 
and evaporation. As very hot water dissolvel 
salt sooner, and in a ^eater quantity, than cold 
water, and, when cooled, deposits part of the salt 
aller a strong solution, which was before dissolved ( 
so water will evaporate faster in warm than in coM 
air ; and, therefore, the air is generally clearer it 
cold than in hot weather. Thus, the aqueous va* 
ponrs suspended in the air during the heat of tfa* 
day, fall down at night, and form themselves inta 
drops of dew ; or if the night be very cold, appear 
next morning cr}'StaUized in a hoar-frost. If a 
bottle of very cold liquor be exposed to tlie warn 
air in a hot day, the air contiguous to it being cool^ 
ed, will let go part of its water, which will form ft 
dew on the outer surface of the glass. By an exM 
periment similar to this, M. le Roi was first led U 
conclude, that water is reaUy dissolved in air : fo| 
the same reason a dew is formed on the inside ei 
the windows of a warm room, which on their oat- 
side are exposed to the cold airt agaia, the qnan* 
tity of a body dissolved, aud of a fluid evapo^ 
rated, depends, cateiis paribus, oa Hie quantity oi 
surface. 

It is to be observed, that there is a stronger all 
traction or affinity between spirit of wine and ail 
Ihan between water and air ; and it being kno< 
that the spirit evaporates much faster than 1 
water, the evaporation of flnids seems to arise fron 
an attractive force between their particles and thosi 
of air. Finally, alter dissolving a body in any pro 
per menstruum, if another body which has a greatc 
afiinity to the menstruum be added, this will b 
lUssolVed, and the Ant vSi be precipitated; an 



Oh the ClouA. US 

thiibe same nuuiner. any fluid will let go the air 

h ch it contiiina, un the addition of another body 

FIb vhich it has a greater attinity than it has to ths 

■r: Irom -which liiiit it may be interred, that the 

m, imbibed by any fluid, is, properly speaking, dta- 

I wired in that fluid; and therefore that any fluid 

I which evaporates, or is imbibed by the air, is also, 

prmerly speaking, dissolved in the air. 

Dr. Hamilton having thus evinced the agree- 
ment between sohition and evaporation, concludes, 
that the latter is nothing more than a gradual so- 
lution of water in air, produced and promoted by 
altractioD, heat, and motion, just as other solutions 
ve effected. 

In order to account for the ascent of aqueous 
raponrs into the atmosphere, this ingenious writer 
oberres, that the lowest part of the air being 
pressed by the weight of the upper against the sur- 
Mce of the water, and continually nibbed upon it 
by its motion, attracts and dissolves those particles 
■rith which it is in contact, and separates tliera 
Uian the rest of the water. And since the cause 
of solution, iu this case, is the stronger attraction 
ofthe particles of water toward the air than toward 
£ach other, those that are already dissolved and 
taken up will be still further raised by the attrac- 
tion of the dry air wliich lies over them, and thus 
will difliise themselves, rising gradually higher and 
bigger, and thereby leave tbe lower air not so much 
Mturated, but tliat it will still be able lo dissolve 
and tak« up fresh particles of water ; which pro- 
oees is^ready promoted by the motioD ofthe wind. 
When the vapours are thus raised and carried by 
die winds into the higher and colder parts ofthe 
ktmospbere, some of them will coalesce into small 
particles, which slightly attracting each other, and 
being intennixcd with air. will form clouds ; an4 
tliese clouds will float at diS'ereut heights, accordp 
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ing to the qnantity of vapour liorne up, snd the 
degree of heat in the upper parts of the atmos- 
phere. The clouds, therefore, are generally higher 
in summer than in winter; and this effect of re- 
novated wanntb, on the departure of winter, ii 
thus described bj Thomson : 

At last from Aries roUs the bouuteoua Sun, 

And tlie bright Bull receives him : theu no more 

Th' expBOaive atmosphere is cnuoped with cold. 

But, ftiU of life »nd virilying soul, 

Ufia the ligkt cloudi tublime, and spreads them UuD, , 

rieecy and white, o'er all-surroundiog; heai'en. . 

When the clouds are much increased hy a con- 
tinual addition of vapoui-s, and their particles are ' 
driven close together by the force ot the wmds, | 
they will run into drops heavy enough to fall down ' 
in rain. If the clouds are frozen before tJieir par- 
ticles are gatliered into drops, small pieces of them, 
being condensed and made heavier by the coH, 
fall dovm in thick flakes of jfiom*. IfthepartiGled 
are formed into drops before lliey are frozen, thqr 
become hail-stones. When the air is replete with 
vapours, and a cold breeze springs up, which checks 
the solution of tliem, clouds are formed in the 
lower parts of the atmosphere, and compose a miit 
or fog, which usually happens in a cold morning, 
and is dispersed when the sun has warmed the air, 
and made it capable of dissolving these watery par- 
ticles. Southerly winds generally bring rain, be- 
cause, being commonly warm and replete with' 
aqueous vapours, they are cooled by passing into 
a colder climate, and therefore part with some of 
them, and suffer them to precipitate in rain: 
whereas northerly winds being cold, and acquiring 
heat by coming into a warm climate, are ready to 

■ See an account of this curious, beautiful, 
Ja\ pheuomeaoUiiu Ne. IT' 
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diflsdve more vapoar than they before contained ; 
and therefore, by long continnancey fhey are dry 
and pwchingy and usually attended with fair 
weather. 

Changes of the air, with respect to its density 
or rarity, as weU as its heat and cold, will produce 
contrary effects in the solution of water and the 
consequent ascent or fall of vapours. Several ex.- 

Criments prove, that air, when rarefied, cannot 
ep as much water dissolved as it does in a more 
condensed state ; and therefore, when the atmos- 
l^re is saturated with water, and changed from a 
denser to a rarer state, the higher and colder parts 
of it will let go some of the air before dissolved, 
form new clouds, and dispose tlieni to fall in rain : 
bat a change from a rarer to a denser state will 
stop the precipitation of tlie water, and enable tlio 
air to dissolve, either in whole or in part, some of 
those clouds which were formed before, and render 
their particles less apt to run into drops, and fall 
down in rain : on this account we generally find 
that the rarefied and condensed states of the at- 
mosphere are respectively attended with rain or 
&ir weather. 

Such is Dr. Hamilton's theory of evaporation, 
on the new principle of solution; which is not only 
the most plausible, but now the most generally re- 
ceived '. — I shall conclude this paper by observing, 
I that the clouds are not only, at times, among the 
I most picturesque and pleasing, but among the 
' most useful phenomena of nature. This is manifest 
fi^m the refreshing shade which the clouds afford, 
particularly in the torrid zone. How obviously^ 

■ This theory, however, has of late been considerably 
modified and improved. The results ofDalton and Gay- 
Lussac are very interesting : for an account of them we 
refer to the 1st vol. of Dr. Gregory's trauskitiou of VL 
Haiiy's Natural Philosophy. 

VOL. !• G 
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too, do Ihey contribate to the fertilily of die eai 
by the refreshing dews and showers which tJ 
shed over all the tribes of vegetation, which wodk 
otherwise languish and die with perjietaal droagtili I 
but, cherished by these, now flourish with Ae 1 
brightest verdure, and in nil the variety ofNaton^ 
tints ; so that the Contemplative Philosopher mti 
with great propriety, adopt the language of tl 
Psalmist. ' rhou vidtnt the earth, and iM.terat\ 
—Thou makest it ioj't with sAosvrs ; thou blm 
the ^ringing thereof — T/te Utile hills rejoice «r ea 
side ; the paslarei are clothed witkjlocks : the f 
lies alio are covered over mth corn ; they shout J 
ioi/; ihej/ also sing r 



Clouds, according to the nomenclature of Ml 
Luke Howard, are distinguished by seven mo( 
fications, the peculiarites of which seem to 
cauFed by tlie agency of electricity : for exampU 
three primary inodititaliiins, the Cirnii, the C|| 
mului, and the Stratus : two of which may be c^ 
sidered as intermediate in tlieir nature, the Cii 
Tocumiihis and Cirrostralus ; one which appears I 
be a compound, the Citmulostratns ; and, lastly 
the Cumuloiiiroitratus, or Nimbus, a state whi^ 
immediately precedes the resolution of clouds mt( 
xain. 

1. Cimis. — ^Tho cirrus is a cloud which appear 
to have the least density, and generally the una 
elevation, and which has the greatest variety e 
extent and direction. It may truly be called tl^ 
Proteus of the skies ; for, in snme kinds of weathe! 
its ligure is so rapidly and so continually changed 
that after turning the eye away from it for a ten 
minutes, it will frequently be found so conipletel| 
altered as scaicely to be identified as the s 
cloud. This, however, is not always the case ; i 
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is sometimes visible for many hours, and even daya 
together, without much changing its appearance. 

After a continuance of clear weather, the cirrus 
is frequently the first cloud which is seen. In this 
ease it often looks like a fine whitish thread, pen- 
dDed, as Mr. Howard expresses it, on the clear 
blue sky : to this, other faint lines of the same kind 
ore added laterally; they increase in size and 
bng^, and often serve as stems from which nu- 
merous branches proceed, and become other cirri 
of the same kind. 

2. Cumultis. — ^This is a convex aggregate of 
watery particles increasing upwards from a hori- 
zontal base. It is commonly of a dense structure, 
formed in the lower atmosphere, and moving along 
in the current of wind which is next to the eartlu 
Its first appearance is generally a small irregular 
apot, which becomes the nucleus on which it forms. 
This increases in size, preserves a flat horizontal 
base, and assumes somewhat of a conical figure. 
Cumuli vary a little in shape and dimensions, ac- 
cording to peculiarities in the operation of the 
causes which produce them. Sometimes they are 
jkretty well denned hemispherical masses ; at others, 
they rise into mountains, ranged in one plane, their 
silvery summits presenting a beautiful appearance. 

3. Stratus. — The stratus is the lowest of clouds ; 
its under surface usually rests on the earth or water. 
It may properly be called the cloud of night, as it 
bequently makes its appearance about sunset, and 
lisappears soon after sunrise. When ascending in 
the atmosphere, it often seems to take the form of 
sumulus. It comprehends what we usually call 
hgs and mists, which in fine summer evenings are 
teen to ascend in spreading sheets from valle\s, 
akes, and fields. In autumn or winter it some- 
imes continues throughout the day. It must be 
ivneiliberedy however, tliat all fogs are not strati ; 
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some appear to be of the modification of 
stratus. 

4. Cirrocumulus. — After the cirrus has ceased to 
corKluct the electric diiid, it pmbiibly either dit- 
appears by diapersion or evaporation, or it changv 
into the cirrucumulus or cirrostratus. Ita chaueo 
to the Gtrrocuiniilus is fre<|uently marked by l£o 
following circumstances : it loses its cirrilbrm and 
fibrous structure, descends lower in the atmospbe*^ 
and aesames the form of u number of well defined 
and roundish little clouds, lyiug in close horizontii 
krrangement: the change is more or less rapid on 
different occasions, and sometiines takes place ' 
part of the cloud, wbile the other part remains e 
riform, or approaches to the nature of oirrostrotu. 
The cirrociunulus is freiiuent in siuuuer, and 08m 
ibrms very beautiful skies : at ail times of the yea* 
it may be seen, in tlie intervals of showers, 
before an increase of temperature, of which its pre- 
valence is a pretty certain prognostic. 

5, Cirivstralus, — In speaking of the cirrus, it 
been observed tliat, that cloud frequently 
into some other. Its change is generally into eitba 
H\e cirrociunulus or cirrustratus: when it passe 
the lulter, it descends lower in the atmosphere, 
fibres become denser and more regularly horizontat 
and it generally appears subsiding, or altering iM 
form. The figure of the curostratus, like that 
the cirrus, is very various: sometimes it consists inC 
dense longitudinal streaks; at others it looks lilMH 
shoals of fish; sometimes tliewholesky issomottl«4I 
■with it as to give the idea of tJie back *■ "■" 
mackerel ; and hence called the mackerel- 
It frequently appears like the grains 
wood, or is composed of fine fibres, disposed aAeT'i 
the manner of the fibres of muscles, which oAml 
intersect ea<^h otber. J 

6. Ciimii/uiii'flfus.— The change of tlie camall 
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kkto the cnmulostratus is effected in tlie followinff 
manner: The cumulus, losing its hemispherical 
igore, increases irr^ularly upward, grows more 
dense, and overhangs its base in uneven or rugged 
folds : a pre-existing cirrus, cirrocumulus, or cir- 
rostratus, or one perhaps immediately formed for 
the occasion, alights on its summit, and inosculates. 
Hie cumulostratus varies in appearance: some- 
times it overhangs a perpendicular stem, and looks 
like a great mushroom ; frequently a long range of 
Gumulostrati appear together, which have the ap* 
pearance of a chain of mountains with silvery tops» 
before thunder-storms it seems frequently reddish, 
which some have imagined to arise irom its being 
highly charged with the electric fluid. 

7. Nimbus, — Clouds of any one of the above- 
mentioned modifications, at the same degree of 
elevation, may increase so much as completely to 
obscure the sky: two or more different modifi- 
cations may also do the same thing in difi'erent 
devations, and the effect of this obscuration may 
be such as would induce an inattentive observer 
to expect the speedy fall of rain. It appears, 
however, from attentive observation, that no cloud 
effiises rain until it has previously undergone a 
change sufficiently remarkable to coustitate it a 
distinct modification, to which the term nimbus 
has not inaptly been applied. 

The best time for viewing the progress of nim- 
bification is by stormy weatlier ; cumuli may then 
be seen rising into mountains and becoming cumu- 
lostrati, while long strata of cirrostraliis permeate 
flieir sunmiits ; and the whole phenomenon has the 

S^pearance of a range of mountains, transfixed by 
e mighty shafts of giants. Afler having existed 
some whUe in this form, they become large and 
inegoiarf and they get darker by intensity, till all 

g3 



I 



136 The Coiitcmplalive Philosopher, no. Xllt. 

aeem C(»icentnkt«d in a dense black mass, vitli » 
tirruse crown extending frum tlie tup, and ragged 
cuiauli enterinf; Troin below, and eventually tha 
whole rettulves itself intu rain '. 



At niiscjiiam emicuit pia coib. et mira polcalai 
S[i1endidi<ir, ijuaoi qiiiKl lanta die efiuixeril arte 
Aeia, qai semper vitffi spiramina uutriL "— 

But not alone in yon stupendous sphercH , 

His power immense, his majeslj appears; 

"We view his kind, his life-prcserviug cate, 

To all tbe wond'roua properties ol'air. LOBIi 

AIB, in a general sense, is tbat invisible tittUt 
surrounding our globe, on which depends not only 
animal but vegetable life; and which seems, in 
short, to he one of the great agents employed hy 
Nature, in carrjing on her operations throughout 
the world. 

Though the attention of philosophers, in all 
has been employed, in some measure, by inquiries- 
concerning the nature of the atmosphere, yet, tiU 
the year 1750, little more than the mere mecha- 
nical actiun of this fluid was discovered, with the 
existence of some anomalous and permanently" 

' See Forster'i tttieerehuabma Aimntpherie Pheiunnena, 
% second edition of wUisb has lately been published, tnucli 
enlarged. 
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Kmic vapoars, whose properties and relatiomltf 
Sn air we breathe were almost entirely unknowik 
Siinoe ihat time, however, the discoveries concetv- 
In^ the constituent parts of the atmosphere itself, 
u well as the nature of the diO'erent permanentiy 
clastic fluids that go under the general name oif 
itr, have been so numerous and rapid, iLat they 
bive, at once, raised the subject to the dignity M 
, and now form, under the nt)me of aero* 
1 very important part of the modem system 
ietural philosophy. 

~ieBe discoveries, indeed, have not been moM 

Bating to philosophers, than usetiil to science 

'teneficial to society. Many perplexing; pro- 

i in chemistry have been explained in con- 

mce of them; several have been facilitated; 

[ a number of new and useful ones have been 

rodnced. The phenomena attending metallic 

Scinatioiis and reductiona have been greatly elu- 

idated. The knowledge of the ose of the air in 

espiration ; the method of ascertainin<!: its purity 

1 fitness for that functiou ; the investigation Oi 

Uogisticated air ; the method of impregnating 

r with fixed air; are all calculated to answer 

jses of the highest utility. The medicinal 

u-ties of fixed air have been, in a great 

, ascertained ; and its antiseptic qualities, 

pther respects, promise to be of considerable 

mtage. The method of ascertaining the purity 

e air of a place, and the nianner of ventilating 

jMUtment, are of great use to those concerned 

nblic buildings. In short, there is, perhaps, 

tatiun in lile where some knowledge of this 

Ject may not lie of use; and yet, interesting 

I important as are these discoveries, they n 

knowB, not to the antients only, but to 

laoons, the Newtons, the Bovles, and otbs 

C4 
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kstriotts philosopliers of Uie 17th centary', — &. 
very minute and ipmiicular ioquiry into this sabject 
canrtot be expected in the limits of a short essay. 
"Vuluines have been written upon it, tlie iovaluaUa 
acquisitious ot* lite most patient and laborious iit> 
vestigation. To these, thereibre, ajid particulaii; 
to the Observations and Experiments of Dr. 
PriesUey, I must refer my more curioiu and iih 
quisitive readers. 

For many ages the air was supposed to be I 
simple and homogeneous fluid ; its i.ommon opera' 
(ions to depend on its heat, cold, moisture, or dry- 
ness ; and any etlects tvhicli could not be explained 
by tiiese (such as the appearance of pestilenttal 
diseaseii) were thought to be entirely supernatural, 
and the immediate effects of the divine Power, it 
was resened for Dr. Priefitley to make ihe great 
discovery concerning tlie nature of our atmosphere; 
and to inform the world, that it is composed of 
two fluids ; the one absolutely nosious, and inca- 
pable of supporting animal life for a moment ; the 
other extremely salutary, and capable of preserving 
animals alive and healthy tor a. much l^^DSf^ ^^ 
than the purest air we can meet with. Tlie first 
of these he called phlogiUkattd air ; that is, Ute. 
combination of common air with phlogiilMn, wluch, 
in chemistry, is dellned to be llie most pure and 
inflammable principle ; a principle existing in dit> 
ferent bodies in various degrees and modes of com- 
bination *. The other he called dtphlogiilicatedav, 

' Even the late Dr. Goldsmith, whose History of the 
Kajib nnd Animnfed Nature was published in 1774, a^ 

I peax» lo have hud no knoivluil^re of uny difference in the 
kind* of tiir, except iviiat was known in Ibe timeof U>. 
}toyle ; although tlie important discoveriua of Halo^ 
Pnestley, Itrownrigg, Black, CavendiBh, &c. were then 
Inown to most philosophers. I 

I 3 The <^oInbilLll1ton of pUof^tm with diS<?rent kindH of . 

I ^r, and also witli wafer, has been \V\usUa\e4 aui BNmccd 
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by which he meant no other than exceedingly pure 
atmospherical air, entirely free from those hetero- 
geneons vapoars which contaminate the air we com-* 
Bonly breathe. It has been found by experience, 
that animals will live much longer in this kind ot 
air, than in an eqoal quantity of common air; 
^riience it is supposed, that the breathing of it must 
be much more healthy, and contribute to longevity 
much more than the common atmosphere. Nor 
are there wanting some who attribute tlie longevity 
of the antediluvians to the great purity of the at- 
mosphere at that time ; the whole mass being af- 
terward tainted by the deluge, in such a manner, 
that it could never regain its former purity and sa- 
lubrity. But all this is mere conjecture : and ex* 
cepting the single fact, that animals live much 
longer in a quantity of dqf)hlogisticated than of 
common air, there is no evidence tliat the former 
contributes more to longevity than the latter. Dr. 
Priestley even throws out a conjecture, that tlie 

by a variety of experiments by Dr. Priestley. All the 
kinds of air, he says, that appear to be essentially distinct 
from each other, are /ixcd air, acid, and alkaline ; because 
these, and anolhcr principle, called phlogiston, ^vhich he 
bas not been able to exhibit in the form of air, and which 
hai never yet been exhibited by itself in any form, seem 
to constitute all the kinds of air witli which he is ac- 
ijoainted. He has alxo shown how common air is de- 
praved and rendered unfit for the purposes of respiration, 
MMnbostion, &c. by mixing; with the phlogiston discharged 
jrom the lunges of animals, from burning bodies, from cal* 
noed metals, from putrefying substances, &c. and in some 
nses being saturated with it, so as thereby to become 
>hlogi8ticated. And as a variety of causes contributes to 
he relense and di.M*liarge oi phlogiston from Itodiesin which 
t is combined, and from which, by certain processes, it is 
iisen«;aged, which, by uniting with the air, diminishes it, 
)rei-ipitates its fixed air, and r*?nd<»re it noxious, he lius 
lisco\ ered that vegetating plants purify the air by imbibing 
its pAlo^sftm, and tliat the agitation of water is also coi^ 
iocive to the same bene&cial purpose. 

g6 
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use of tieplilogitticaled air might, perhaps, 
out the system niDcfa sooner than commoD air, m 
tlie same manner as it consumes fud much iaaia 
than commou air. The great quantity, however 
even of the purest air, which is requisite to si 
port animal lite, and the expense and trouble of I 
roost ready methods of procuring it, have hitlmto 
prevented any fair trial from being made. Yet 
philosophers, considering the probability of tliii 
kind of air being salutary in many diseases, have 
bestowed some pains in attempting to find oat 
methods of procuring it easily, and in a luge ' 
quantity '. I 

This important discovery by Dr. Priestley badil 
been preceded by the discoveries of many other j 
ingenioos philosophers. To Lord Bacon is due ' 
the discovery of artificial or factitious air^; a tenu 
naed by Mr, Boyle to express vrhat the more 
ontient chemists denominated gas, and vhich » 
now more generally known by the name of Jixed 
air. It comprehends all those kinds of air, which 
are, originally, parts of some solid substance, and 
exist in an inelastic state ; but which, by varioul 
analytical processes, are capable of being dise&' 
gaged, and recovering their elasticity. 

Sir Isaac Newton discovered tbe tme permei' 
nent air arising from iixed bodies by heat and fer- 
mentation, and distinguishable from vapour, which 
is only apparent or traiisient air.— Dr. Hales dis- 
covered the air abounding In the Pyrmont waters, 
to which he attributed their spirit and bnsknesB. 
He was the first, likewise, that produced the mi- , 
trojis ai~ from Uie Walton pyrites, by means i£ ' 
spirit of nitre; and to him our hospitals, prisons^ ' 

■ See Cavallo'a Treatine on Ait. , 

*■ Sir Solm i'ringlu's Piscouiae on the different Kinds - 

9f Air. ; 
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ksliips of war, owe Hie beneficial invention of 
HUators. — Dr. Browurigg discovered the quality 
Wt air, which is of the mephitic or deadly kind ; 
■ as is found in damps, deep wells, caverns, £uid 
Jes, and which is so often fatal to miners. — Dr. 
ick was the first who accurately investigated the 
rbemical nature and effects of that particular kind 
^<f Jactitioiis air, to which he gave the name of 
fiia/ile or (iTed air, which adheres to all calcareous 
earths and alkaline salts, with different degrees of 
force, and which may be separated from tliese sub- 
stances, and again combined with them. — Mr, Car 
vendish first discovered the acid air, produced from 
coppCT, by means of spirit of salt; it has a strong 
affinity with phlogiston; extracts it from other 
such Bs iiidammable spirits, expressed 
. and is thereby cwiverted into iiiflammable 
t Mr. Cavendish also discovered if^ammabie 
f the nature of that foimd in neglected privies, 
I sewers, and chielly in coal-pits, where it 
is called \he Jirt-damp. This kind of air is sur- 
prisingly light, being only the tenth part of the 
weight of common air, and therefore totally dilterent 
from the mephitic ' or Jixed air, which is found to 
be heavier. The iitfiammable air is tliat by which 
all the aerost^ic machines (the Montgolfiers ex- 
cepted) have been Med: it maybe produced in 
abundance from zinc, iron, and tin, by dissolving 
them in the diluted vitriolic acid, or spirit of sea salt . 

a mtphilic is ap^Meitn fixed eir, to that which 
nabU, nnd to raaii; other kinds, since they sre 
oidoug wlien brentheil liy aoimals; but it is 
ntropriated to the furmcr spci^ies of air. 

bit air is xiiedQvally lighter thun common 

^.__ the utmer parts of subterraneous |»liu*i, 

■ cidled the j!re-ijamp, because it is liable to lake Gr* 
o espludi) lite gunpowder. The mephitic, or f' 
n ffce contrary, being speuificaUy hanitr than C 
if, is lliunil nt Ihe boitom of pita; it cxtiftg^ 
> &c. auil kills uiiittiuls that breatiie 'i\-, « 
(id 
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The common, atatospherical, or hHerogeneommtk 
u a coalition of corpusclea of various kinds, nUtk 
together form oiie fluid mass, wherein we live and 
move, and wliich we are continually receiving and 
expelling by respiration. The whole assemblags 
of this makes what we cdl tiie atmosphere. Where 
Ihia air, or atmospliere, terminates, there ether m 
flupputied to begin; which ia distinguished frou 
the air, by its not making any sensible refractiaii 
of the rays of light, as air does. Air, in Ibis po- 
pular sense, is acknowledged, by Boyle, to be the 
most heterogeneous body in the universe. Bende 
the matter ofli^lit or tire, wliicb continually Aowi 
into it from the heavenly bodies, and probably the 
magnetic effluvia of the earth, whatever fire can 
volatilize is found in the air.^-In a word, a late 
eminent autlior considers the atmosphere as a large 
chemical vessel, wherein the matter of all the kind) 
of sublunary bodies is copiously floating; and thus 
exposed to the continual action of that hnmenee 
surtace the sun; whence proceed innumerable 
operations, sublimations, separations, compositions, 
digestions, fermentations, putrefactions, &c. 

The component parts of our atmosphere an. 
indeed, go various, and of such heterogeoeoos 
natures, that they do not admit of any kind (rf 
deSiiition or analysis, one only excepted; namely^ 
the eleclric Jiuid. This, we know, pervades the 

this account, ha* been rallrd Ihc cholte-damp. Among 
the roost Qiteriil B.nil importiuit in ventionsofiniHlcni science, 
i« the ti^'etji-hntp or bir Hukphkv Davy, for preventing 
exphnionAin cosl mines ixom fit re-damp. The flame of ' 
the tamp or cajiille is Hunonnded with a wire sieve, thft^ 
meshcii ofwhinh amount at least (o 250 in an inch. This 
sieve complclfly prevents the explo.^iun from setting' lire 
lo the icai on the oulsido of it, even though the must in- 
fiammabte mixtures of ^ases, aj oxygen and hydrogen 
be present. This contnvuice is expected complete!; to 
answerlhc purposes of the miner, and to prevent many 
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Je, but appears to be much more copious in the 
er than in the lower atmospherical regions, 
measure the absolute quantity of this fluid, 
er in the atmosphere or any other substance, ia 
ossible. All thiit ne can know on this subject 
Ifaat the electric fluid pen'udes the atmosphere ; 
it appears, ax before observed, to be more 
ilaat in t)te superior than in the inferior re- 
ks ; that it seems to be the immediate bond of 
Bection between the atmosphere and the water 
I is suspended in it ; and that, by its various 
rations, hail, rain, snow, lightning, and various 
tr kinds of meteors, are accasioncd. 
^iirions attempts have been made to ascertain 
ihei^^ht to which the atmosphere is extended all 
ad the earth. These commenced soon alter it 
discovered, by means of the Torricellian tube, 
\ air is a gravitating substance. Thus it also 
une known, that a column of air, whose base is 
[sere inch, and the height that of the whole at- 
lere, weighs fifteen pounds; and tluit tlie 
t of air is to that of mercury as 1 to 10,800; 
ice it follows, that if the weight of the atmos- 
re be sufficient to raise a column of mercury to 
height of tliirty inches, the height of the ho- 
[eneous aerial column must be 10.800 times as 
It, and consequently, a little more than five 
IS high. 

t was not, however, at any time supposed, that 
calculation could be just; for as tlie air is an 
tic fluid, the upper parts must expand to an 
lenae bulk, and thus render the barometrical 
ulations extremely erroneous. Philosophers, 
efore, have had recourse to another method, 
to determine the height of the atmosphere ; 
', by a calculation of tlie height from which 
li^t of the sun is refracted, so as to become 
* lie to us before ite Jumsctf is seen ia the \u:&^ &ia> 



I 
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By tbia metliod it was determined, that, at thtr 
height of fort\-five miles, the atmosphere had tia 
power of refraction^ and, coDseqiientij, beyond 
that distance, was either a mere vacuum, or tha 
next thing to it, and not to be regarded. 

This theory soon became very generally receive4| 
and tbe height of the atmosphere was spokeD of ai 
tamiliarly as the height oi'a mountain, and reckoned 
to he as well ascertained as the height of the ^ 
part of mountains. But slow, progressive, ant 
imperfect, must be the inquiries of tlie philosopher 
into the great secrets of Nature : to the most ' 
telligent and penetrating of hnman minds 
must ever remain mysterious and inscrutable ; mys- 
terious and inscrutable too, perhaps, even tobeingitf 
of a superior order to man in tbe scale of crei 
To this supposed height oi' the atmosphere 
great objections (and objections that have never 
yet been removed) arise Trom the appearance ai 
some meteors, like large globes of fire, not unfre^ 
quently to be seen at vast heights above the eartlki 
One of this kind appeared in March 1710, whoser 
height Dr. Halley computed to be about 70 miles, 
its diameter upward of a mile and a half, and ita 
velocity about 350 miles in a minute. There war 
also a remarkable one in 1783, whose distance; 
from tbe earth, computed by Dr. Blagden, coold 
not be less than 50 miles, its diameter not less 
than the former, and its velocity not less than 1000 
miles in a minute. These meteors were not onl^ 
extremely bright, but were attended with ex- 
plosions. But how was flame to be supported, or 
sound propagated, at a height where the air most 
be 300,000 times rarer tlian that we breathe! 
Appearances of this kind are, indeed, with some 
ptobability, attributed to electricity ; but the diffi- 
culty ia not thus removed. In a word, it appenra 
-ikiit'lbe abtolnte heig:ht of tbe atmosphere is not. 
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yet detennined« The beginning and ending ef 
twilight indeed show^ that the height at which 
the atmosphere begins to refract the rays of the 
son is about ibrty-five miles. But this, perhajM, 
may be only the height to which the aqueous va- 
pours are carried: for it cannot be thought an 
unreasonable supposition, that light is retracted 
only by means of the aqueous vapour contamed 
m the atmosphere; and that, where this ceases^ it 
is stiU capable of supporting the electric fire at 
least, as bright and as strong as at the surface. 
That it does extend much higher, is evident from 
die meteors already mentioned ; for these are un- 
doubtedly . carried along with the atmosphere; 
otherwise that of 1783, which was seen for about 
a minute, must have been leil 1000 miles to the 
westward, by the earth flying out below it, in its 
annual course round the sun. 



The preceding account is perfectly compatible 
with the chemical theories which prevailed at the 
time the * Contemplative Philosopher' was origi- 
nally published : but there has been a wondemil 
revolution in this department of science in the 
course of the last twenty years ; and it therefore 
becomes necessary to advert, though very briefly, 
to the opinions and principles which now occupy 
the place of those which are developed in this 
paper. 

The phlogistic theory is now almost entirely 
diandoned ; and not only a new theory, but a new 
and very ingenious nomenclature adopted. But 
we must here confine. ourselves to the composition 
of atmospheric air, or, of that transparent, colour- 
less fluid, which invests the terraqueous globe, 
and possesses permanent elasticity and gravity. 
This fluid is composed of 78 parts of nitrogen and 
32 of oxjfgengas, in bulk ; and, in weigVit, sA ^Ski^^ 
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74 nitrogen and 26 oxygen : and ie soluble id 
■bout 30 times its bulk in water: 100 cubic inchei 
weigh 31 grains. On the aurface of the earth it 
is cumpressed by the weight of tlie snperiucnni' 
benl atmosphere ; its density therefore dimiDishei 
according to its height above the earth. It it 
dilatable by heat; so that atW of temperature, 
its bulk is increased about V? part. 

The constituent principles of atmospheric air 
we rendered evident by the following experiment : 

Quicksilver being inclosed in a proper vessel 
of atmospheric air, on heat being applied, the uiy 
will be dJminiBhed, and the quicksilver lose its 
spWdour, and gradually change to a reddisb 
powder ; acquiring, at the same time, an augmen- 
tation of weight. When neitlier the air nor the 
quicksilver suffers any farther change, the sepsr»- 
tion of the principles has taken place: the one, 
the gas remaining in t]ie receiver, is now unfit for 
flupporting flame, or maintaining respiration, and 
is nitrogen gas; the other is absorbed by th6 
quicksilver, while reducing to the state of an 
oxide, and may be extricated from it on the ap- 
plication of heat ; when the powder, to which the 
quicksilver is reduced, will be restored to its me- 
tallic state, but will have lost the weight it had 
gained during its oxidation ; this deficiency being 
exactly equal to the weight of the evolved gas, 
which is oxygen gas. 

These separated gases, thus differing in their 
properties trom each other and from atmospheric 
air, being again mixed, form atmospheric air of 
the ordinary degree of parity. It must, however, 
be acknowledged, that in thus forming respirable 
-BJr, an aeritbrm fluid is obtained, differing in some 
trifling respects from the ordinary air of (he at- 
mosphere. M. Humboldt is of opinion, that (he 
aompoation of atmospheric air may so vary, 
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Ktiie oxygen may exist iu it in the propurtion of 
from 0,23, even to 0,29. 

He also Bupposes. tbat our not b*ing able to 
fonn an aeriform fluid, perfectly similar to that of 
the atmosphere, does not proceed from our ig- 
norance of the c|uaDtJty or quality of the gaseons 
hases, but from a difference in their union : that 

^^f£ atmosphere tliey may be considered as in a 

^^b of chemical cumbiQation, but, in the artiiicial, 

^^»y as a mixture. 

^^pespiration and combustion depending on the 
presence of oxygen, these processes will always 
be a£fect3d by tlie propoi'tioD in which the oxygeo 
gaa exists in the air in which they are peribrraed, 
'Jfbe atmosphere also contains foreign matters, 
such as utlier gaseous bodies, water which it holds 
in solation, minute detaclied particles ol* bodies, 
&.C- It comiiionly contains about 0,01 ; or, ac- 
cording to Humboldt, &om 0,005 to 0,01 of car- 
bonic acid gas. 

Sir H. Davy stales, that the atmospheric air 
diSers very little in the proportion of its ingre- 
dients in different parts of the world, that of Eu- 
rope, Asia, Africa, and America, being all found to 
ceotain 0,2S of oxygen in volume. 

tDalton consider the general abnosphere as 
ied ofybur fluids principally, or four partis 
atinospherei : nitrogen gas, oxygen gat, 
» rapour, and carbonic acid gas, mechani- 
cal/y mited, Tliese, he supposes, to be totally 
unconoected with each other ; the particles uf the 
ooe not acting on the particles oi' the other : but 
bopinion is not generafly adopted. 
^bBCrvalion has long shown, that the air con- 
P vater ; but pliilosophers have been divided, 
Hsting whether the water is held iu the air in 
t state of solution, or in the state ol" steam ot Na.- 
fioir. The argamenU of Mr. Dalton, to-flevet. 
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DD this sabject, appear to be almost decisive tn 
favonr of this latter opinion. Water, m an ex> 
bansted receiver, is dimiuisheil even faster than in 
open air, its disappeanince being bere proved to 
proceed from its comersioii into vapour; henoP 
It is probable that it is converted into a state of 
vapour, and exists so in the open air. But tto 
strongest prool' is, that as Mr. Dalton Iins shoinl 
that water in the atmosphere possesses tbe t 
degree of elasticity whicli it does when in a state 
ut' vapour, in a state of vacuum, at liie same tenn 
perature, we may conclnde, sEtfely, fiom these d1i> 
nervations, that almost all the water contained 
the atmosphere is in a state of vapour ; and, mt 
probably, mechaoically mixed with it. A certain 
portion of moisture seems, indeed, to be essentia^ 
necessary to a due constitution of tbe air, TltJ 
atmosphere, therefore, seema to consist of thiw 
elostio fluids, in the following proportion ; air, 98; 
ftorboiiic aoid, 1; water, 1. 



ON THK MECHANICAL PHOPERTIES AND 
EFFECTS OP THE AIH, 

Avd the hemftciul Ends to which it ii subservient, 

Mnndi pars eil aiir, et quidctn neceaaaria : hie est eni 
qui ccelu3i terra.inque connectil. S£Nec4, 

Ipse &er nobiscum videt, nohiscnin audit, nobiscum a 
nat, nihil enim eorum sine eo fieri ppteat. ciceso. 

IN my former paper, I took a cursory review 
«/* the priocipai niodera OLUcoxme^ tea'^«(i^'Q% tbs I 
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jrent kinds uf air : I stated Ihe most generally 

tved opinions, in consequence of the com- 

Ot parts of our atmosphere ; and entered into 

discussion of the height to which philoso- 

> have supposed it to extend. The mecha- 

properties and Elects of this wonderful 

with the variety of beneficial ends to nhich 

ftuliservient, are subjects no less worthy of 

deration. 

le moat considerable properties of air are its 

Ity, weight, and elasticity. 

i the air is a fluid is evident from the easy 

;e through it wliich it affords to bodies ; as in 

opagaliun of smells and other eflluvia, and 

sy conveyance it afl'ords to sounds, These 

aimilar eflects prove it to be a body, whose 

\ ^ve way to any force impressecl, and, in 

)ki^ are easily moved among themselves ; 

'i ia the definition of a iluid. Besides, it ia 

in ihat no degree of cold has ever yet been 

produced, natural or artificial, strong enough 

deprive it of its fluidity. The cause of this 

lit? of the air is attributed, by some late phi- 

ihers, to the fire intermixed with it; without 

h, they im^ine, the atmosphere would harden 

a solid, impenetrable mass. 

Ulte weight, or gravity, of the air was first dis- 

npred by Galileo; but the pressure of the at- 

|q>here was observed by hit> disciple Torricelli. 

I the variations of it, depending on diflerent 

its, by M. Pascal. That the air is hea\-y, 

re from its being a body; weight being an 

i tial property of matter. But we have many 

tunatits to the same purpose from sense and 

iriment: ihns, the hand, applied to the orifice 

VQAsel empty of air, soon feels the load of the 

inbent atmosphere. Glass vessels, exhau^V^ 
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«f Hme air, are easily crushed to pieces by t 
weight of the external air. Two small lioUoi 
segments of a sphere four inches in diamett 
exactly fitting; each otiter, being emptied of x 
are pressed together by a force equal' to lA 
pooiids, by the weight uf the ambient air ; u 
that tliey are kept together by the pressure oS^ 
air is evident by suspending them in an e^andtt 
receiver, when they will separate of tbeoiselva 
Moreover, if a tobe, close at one end, be Jilled wi1 
mercury, and the other immerged in a basil 
the same flnid, and thus erected, the mercury B 
tiibe will be suspended ut the height of aboat thirl 
inches above llie surface of that in tlie T 
The reason of tliis snspension is, that the n 
ill the tube cannot fall lower, without raising It 
in tlie basin ; which being pressed opon by 1 
weight of the incnmbent alntosphere, cannot gr 
way, unless the weight of tlie oieicury ex 
(hat of the air without it. That this is the o 
evident ; because, if the whole apparatus be t 
eluded in the receiver of an air-pump, the mercni 
will fall in proportion as the air is exhausted; "~ 
on gradually letting in the air again, the i 
re-ascends to its former height. Tliis makes « 
is usually called the Torricellian EKperimeri 
The gravity of air may be further demonstratei 
from the consideration that it can actually 1 
weighed. Its weight is continually varying, 
cording to the different degrees of heat and ce 
and the concurrence of other causes. Its weii 
to that of water has been differently estimated 

Ehiiosopbers. Dr. Jurin thinks, that at a media 
etween heat and cold, when the barometM' 
tliirfy inches high, the proportion between Uie t 
fluids may be taken as 1 to 800 ; which agrees wil 
the observation of Mr. Cavendish, the tbenu 
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meter being at SO degrees, and the barometer at 
29 j inches '. 

Air, then, being heavy and fluid, the laws of 
its gravitation, or pressure, may be mierred to be 
the same as in other fluids ; and, consequently, its 
mressare must be as its perpendicular altitude. 
(Rus is also confirmed by experiment ; for, if the 
Torriceliian tube be removed to a more elevated 
place, where the incumbent column of air is 
shorter, a proportionably shorter column of mer- 
cury is sustained. For, proceeding irom the law 
given by observation, that the air is compressed in 
the ratio of the weights with which it is charged, 
it is proved that when the heights are in arith- 
metical progression, the corresponding densities 
are in geometrical progression ; and it is manifest 
that these densities are in their turn proportional 
to the depressions of the mercurj' in the barome- 
trical tube. On this principle, then, depend the 
structure and office of the barometer. 

It follows hence, also, that tlie air, like all other 
fluids, must press equally every way. This is con- 
firmed by observing, that soit bodies sustain tliis 
pressure without any change of figure, and brittle 
bodies witliout breaking ; although the pressure 
upon them is equal to that oi a column of mer- 
cury thirty inches high, or a column of water 
of thirty-two feet. It is obvious that no otlier 
cause can preserve such bodies unchanged, but the 
equable pressure on all sides, which resists as 
much as it is resisted. And hence, upon removing 
or diminishing the pressure on one side only, the 
effect of the pressure is soon perceived on the 
other. 

From this gravity of the air, considered in con- 
nection with its fluidity, may be deduced several 

■ Phil. Trans, vol. Ivi. page 152. 
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of its uses and effects. And first, Ijy means of 
the weight and fluidity of tlie air, it closely inv^ts 
the earth, with all the bodies upon it, and con- 
Btringes Knd binds them down with a force amount 
ing, according to the computation of M. Pascalf 
to 2232 pounds weight upon every square foot, or 
upward of fifteen pounds upon every square inob. 
Hence, it prevents, for instance, the arterial ves- 
sels of plants and animals from being too muck 
distended by the impetus of the circulating juices, , 
or by the elastic force of tlie air so plentifully con-'' 
taiued in the blood. Tlius we see, in the operuu 
tion of Clipping, that, upon a diminution of ftaL™ 
pressure of the air, the parts of the body groiT' 
tumid ; which necessarily alters the manner of th^ 
circulation Ihrougli tlie capillaries, &c. Tlie same 
cause prevents the juices ouzing and escap{B|f 
through the pores of their containing vessels. 

The weight of the air likewise promotes the 
mixture of contiguona fluid bodies. Hence many 
liquids, OS oils and salt, which readily and spon- 
taneously mix in air, remain, on a removal of it, 
in a state of separation. The gravity of air, more- 
over, in some cases, determines the action of one 
body upon another; and to the same principle are 
chiefly owing oar winds, which are only air put is. 
motion by some alteration in its equilibrium. 

Elasticity, the third property of the air which I' 

have mentioned, is the power of yielding to au im-. • 

pression by contracting its dimensions ; and, npon' 

removing or diminishing the impressive cause, of 

returning to its former space or figure. Tbia 

elastic force has been long accounted llie distin- < 

finishing property of air; the other properliesi' | 

hitherto enumerated, being common to it with ( 

otber fluids'. This property of air was first dis- i 

' From some Uti- expL'riini-ats, liowcver, il is mute Ilion \ 
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covered by some experiments of Lord Bacon, who, 

rn this principle, constructed, his vitreum calen- 
% the urst thermometer. 

Of this elastic power we have numerous proofs : 
llins, a blown bladder being squeezed in the hand, 
we find the inclosed air sensibly resist ; so that, 
imon ceasing to compress, the cavities, or impres* 
flions madein its surface, are readily expanded, and 
filled up again. On this property of elasticity 
depend the structure and office of the air-pump. 

Every particle of air always exerts this endea- 
vour to expand, and thus strives against an equal 
endeavour of the ambient particles ; and when the 
resistance of the latt^ happens, by any means, to 
be weakened, it immediately diffuses into an im- 
moise extent. Hence it is, that thin glass bub- 
bles, or bladders, filled with air, and exactly 
closed, being included in the exhausted receiver 
of an air-pump, burst, by the force of the included 
air. In like manner, a bladder, quite flaccid, con- 
taining the smallest quantity of air, swells in the 
receiver, and appears quite full. The same effect 
is also found, by carrying the flaccid bladder to the 
topof a high mountain. 

TThe compression of the air by its own weight 
is surprisingly great ; and it may be still further 
compressed by art. The utmost limits to which 
air, of the density which it possesses at tlie sur- 
face of the earth, may be compressed, have not 
been ascertained. Dr. Halley thinks, that no 
force whatever is able to reduce air into 800 

probable that the cs^acity of bein^ compressed and ex- 
panded is not peculiar to air. Mr. Canton, in particular, 
infers, from several experiments, that spirit of wine, 
Ml of olives, water and mercury, are not only com- 
pressible, but elastic. See Phil Trans, vol. lii. art, 103, 
mdvoi. liv. art. 47. And it is now well known 1816) that 
ill the gases are permanently eUisti^ 
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times less space tlian tbat which it naturally pos- 
sesses on the surface of the earth'. On the con-i 
Irary, M, Amontoiis, in the Memoirs of the 
French Acudemy. maintains, that there is no af- 
tixing any bounds to its condensation ; that greatar 
aud greater weights will still reduce it into leH 
and less cumpass ; that it is elastic in rirtue only 
of the fire wtuch it cuntaios ; and that, as it is im- 
possible ever absolutely to drive all the fire out of 
it, it is impustiibte ever to make the almost coif 
densation. 

The dilatation of the air by virtue of ita elasti» , 
force, is also found to be very surprising. Sir « 
Isaac Newton thinks it capable of diffusing Hit9'4 
above a million of times mure space than it befowtf 
possessed'; and Dr. Walbs suggests, that we an 
far from knowing the utmost of which it is capaU^.i 
This immense compression and dilatation, Sir'' 
Isaac Newton observes, cannot be accounted fiw^ 
in any other way, tlian by a repelling force, witk> 
which the particles of air are endued ; by virtiW' j 
of which, when at liberty, they naturally fly each 
other; and this repelling power, he adds, 
stronger aud more sensible in air than iu otlier<i 
bodies. 

Tltis elastic power of the air is the second great' 
source of the efl'ects of tins important fluid. ^' 
means of this, it insinuates into the pores at ■ 
bodies, possessing this prodigious facidty of ex- 
panding, which is so easily excited, that it most i 
necessarily put the particles of bodies, into wbicb it < 
insinuates, into perpetual oscillations. Indeed, the 
degree of heat, and the gravity and density of the 
H air, and consequently its elasticity and expanaioiir 
B never remaining the same lor tlie least space of 
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lere miut be an incessant vibration^ or di« 
and contraction^ in all bodies. We ob- 
lis reciprocation in several instances, par- 
r in pLantSy the trachea or air-vessels of 
lo the office of longs ; for the contained air 
ely contracting and expanding, as the heat 
» or diminishes, by tarns presses the ves- 
id eases them again; and thus promotes 
mt and descent of their juices. Hence we 
ktno vegetation or germination will proceed 

0. Beans, indeed, have been observed to 
little tumid therdn ; and this has led some 
bate that to vegetation, which was really 
D no other cause than the dilatation of the 
linthem. 

air IS very instrumental in the production 
^wtb of vegetables, not only by invigorating 
veral juices, while in an elastic active state, 
\ by greatly contributing, in a fixed state, 
inion and firm connection of their several 
lent parts. 

I this elastic force it is, that the air con- 
in bubbles of ice, by its continual action, 
lie ice ; and thus glasses and other vessels 
tly crack, when their contained liquors are 
Thus also, entire columns of marble 
les cleave in the winter time, from the in- 
elasticity of some little bubble of included 
rom the same principle arise all putre- 
and fermentation, neither of which will 
[, even in the best disposed subjects, 

moreover, not only acts by its common 
ies of gravity and elasticity, but there are 
us other effects, arising from the peculiar 
mts of which it consists. It not only dis- 
md attenuates bodies by its pressure and 

1, but as a chaos containing all kind of 
/, H 
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inenstrna, and conseqnently possessing powers for 
dissolving all bodies. Iron and copper readily 
dissolve, iind become rusty in air, unless well d& 
fended with oil. Boerhaave asserts, that he bad 
seen pillars of iron so reduced by air. that th^ 
^gbt be crumbled to dus^t between ihe fingerii 
Copper is converted by the air into as'" 
ninch like the verdigris produced by 
Mr. Boyle relates, that, in the snntbern Euglisb 
colonies, the great guns rust so last, that, after 
lying in the air a few years, large cakes of crufvi 
tnartis may be separated Irom them. Acosta adis, 
that in Peru the air diesolues lead, and coniii- 
^erahly increases its weight. Yet gold is gene- 
rally esteemed indissoluble by air; being never 
found to contract rust, though exposed to it e\a 
fio long. Stones, also, undergo the changes inci- 
dent U) metals. 

Aiir, likewLiC, as I have observed in a £ormti, 
paper', by meuns of its dissolving power, 
rates evaporation and distillation. It volatil 
fixed bodies; fixeji volatile bodies; and bi 
jnany quiescent bodies into action, by 
their latent powers. In a word, in tin 
operations oi chemistry, it is a very necesaaiy sb-^-^ 
important agent; the result of particular p[4^ 
cesses depending on its presence or absence, otf* 
its being opened or inclosed. M 

Great part of the effects of air which I iAii 
cniimerated, were quite uakuown, as such, to tl 
anlients. They considered it, however (as 
pears from the mottoes at the head of this pa_ 
as an essential port of the worlil, as connectia 
heaven and earth, and the only medium by whia 
objects can be visible to us, and sounds becool 
audible. ' If we consider," says Dr. Derhai 

[o-^XU., containing &e Theory or Evapontjoii, J 
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' the nature and make of the air, we find it a mass 
of subtile penetrating matter, fit to pervade other 
bodies ; to penetrate into the inmost recesses of 
nature ; to excite, animate, and spiritualize ; and, 
in short, to be the very soul of this lower world ; 
nsefiil to the life, the health, the comfort, the 
pleasure, and the business of the whole globe.' It 
18 essential to the existence of all creatures. 

Were once the energy of air denied, 
The heart would cease to pour its purple tide ; 
Tie purple tide forget its wonted play, 
Nor back again pursue its curious way. 

To the motion and conveyance of many animals 
it is also necessary. 

The feathered warbler hence, with rapid wings, 
Borne through aerial fields, exulting sings. 
V^'iftk ease through all the fluid regions strays. 
And charms the skies with his melodious lays. 

Various sorts of fish, too, are enabled to sustain 
themselves in any depth of water, and to rise or 
sink at pleasure, by means of a kind of vesicula, or 
air-bladder^ which is found in their bodies '. 

Our atmosphere is of admirable use in the en- 
lightening of the world, by reflecting the heavenly 
bodies to us, and refracting the sunbeams to our 
eye ; so that the day is protracted throughout the 
whole globe, the long and dismal nights are short- 
ened in the frigid zones, and the day approaches 
them sooner. The sun itself rises in appearance, 
when, in reality, it is absent from them, to the 
great comfort of those dreary regions. 

It is in the atmosphere that are assembled the 
clouds, which assume such a variety of hues and 

■ If this air-hladder he pricked or broken, the fish 
sinks to the bottom, unable either to support or raise 
itself up again. Flat fish, as soles, plaice, &;c. which 
always lie grovelling at the bottom, have no air-bladder. 

H 2 
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forms, and which, as they are condeiised or rarefied, 
retain the vapours, or retam them to the earth in 
rain, or hail, or snow. 

The sireama, their beds forsaking, upward moTG, 
And foim again in wanii'ring clouds above. 
Hence ficb descending showers, hence babny dewt, 
Tlieir plenteous sweets o'er brigbt'ning fields effuse ; 
Hence shoots the grass, the gnrden smiles wilbfiowen, 
And sportive gales steal fr,igranRe froni the bowers. 

Id a former Paper', 1 have givea a philoso- 
phical account of the winds, which are another 
important part of tlie subject of air. To that 
paper I refer my readers, and shall conclude my 
present Essay with a poetical enumeratioD of " 
benefits : 

Of what important asc to human kind, 
To what great ends subxaAient. is the win3I 
Where'er ih" aerial active vaponr flies. 
It drives the clouds, nnd veDtilatea the skies ; 
Sweeps from the earth infection's noxious tr 
And swells to wholesome rage the slugipsb ni 
Pot should the sea unai^latcd stand, 
Deatli, will] huge strides, would desolate (faefl 
'Hie scorching snn, with unpropidous beam, 
Wonid give to grief an everlasting theme ; 
And banefnl vapours, lurking in the veins. 
Would fiercely bum with unabating pains. 
Nor tbns alone air purifies the seas ; 
O'er torrid climes it pours the heaUhriil breeze" 
dimes, where the sun direct flings srorching daj, 
Fed coaling air his sultry rage allay. 
t.'ace»sing Goodness, with Unceasing Skill, 
FfhiHng certain good from seeming ill : 
Hb piardian care extends o'er every shore. 
And Mends his fovoiirs with whnt men deplore. 
The nUc natiOBs hence, and burning skies 
Siv Iwcvwis Ihutsin varying beauty rise : 
S|Mi«mnran Nalnre laugh at Callure'L . , 
AMVHit Lbduiuk« bless the grateful soU. t 

> Sve No. II, 
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No. XV. 

ON THE INFLUENCE OP AIR ON VEGETATION, 
AND OV VEGETATION ON AIR. 

I cannot go 
Where Universal Love not smiles around — 
From seeming evil still educing good. 
And better thence ag^n, and better still, 
In infinite progression. Thomson. 

1 OBSERVED, in my preceding Paper, that 
air is very instrumental iii the production and 
growth of vegetables. All vegetable bodies are 

Provided vrith certain canals, or ducts, whereby a 
ind of respiration is effected in them. These 
canals, which are called air-vessels, are distin- 
guished from another wise contrivance of Nature, 
tihe sap-vessels. The former answer to the trachett 
and lungs of animals ; the latter to their lacteals 
and blood-vessels. 

An ingenious natural philosopher, in an in- 
quiry into the motion and cause of tlie air in ve- 
getables, has shown that it enters them various 
ways, not only by the trunk, leaves, and other 
parts above ground, but at the root. For the re- 
ception as well as expulsion of the air, the pores 
are so very large in the trunks of some plants (as 
in the better sort of thick walking canes), tliat they 
are visible to a good eye without a glass; but, 
with a glass, the cane seems as if it were stuck 
fall of large pin-holes, resembling the pores of the 
skin at the ends of the fingers and ball of the 
hand. In the leaves of the pine, seen through a 
glass, they make an elegant appearance, standing 
almost in rank and file, throughout the length of 
the leaves. 

H 3 
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But, althoagh the air enters in part at the 
trunk and other parts, especiaiiy in some plants, ' 
yet its chief admis<»ion is at the roots ; as in ani- 
mals, some part of it may continually pass into the ■ 
body and blood by the pores of the skin ; bat the 
chief draught is at the mouth. 

Air-vessels are found in the leaves of all plants, 
and are even discoverable in many without the 
help of glasses ; for, upon breaking the italk or 
chief fibres of a leaf, the likeness of a fine wooDy 
substance, or, rather of curious small cobwebs^ 
may be seen to hang at both the broken ends. 
This is taken notice of only in some few plants, as 
in scabious, where it is more visible; but it may 
be also seen, more or less, in most others, if die 
leaves be very tenderly broken. Thb wool is 
reallv a skain of air-vessels, or rather of the fibres 
of the air-vessels, loosed from th^ spiral position, 
;and so drawn out in length '. 

Dr. Hales, in his Statical Essays, has fully 
proved, that air is inspired by vegetables; and he 
lias shown, in many instances, that it freely enters 
into tlie vessels of trees, and that it is wrought, in 
great abundance, into their substance* The sub- 
stances of vegetables, he has observed, appear, by 
a chemical analysis, to be composed ojf sulphur, 
volatile salt, water, and earth, which are all endued 
with mutually attracting powers ; and also of a 
large portion of air, which has a wonderful power 
of stron<;ly attracting in a fixed state, or of re* 
pellin«»' in an elastic state, with a power which is 
superior to great compressive forces *. By the infi- 

■ Dr. Grew, Anat. of Root, cap. iv. p. 166. 

^ The substances of which vegetables are composed, 

now amount to fifteen in number ; but almost the whole 

of vegetable substances are composed of four ingredients, 

nnmely, carbon, hydrogen, oxygen, and azote. Of these, 

ikeiMst, namely azote, forms but a smaVV \i\o^tl\ssft. e^ew. 
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nite combinations, action, and reaction of these 
principles, all the operations in animal and vege- 
table bodies are effected. These active aerial 
principles are very serviceable in carrying on tlie 
work of vegetation to its peri'ection and maturity ; 
not only in helping, by their elasticity, to distend 
each ductile part, but, also, by enlivening and in- 
vigorating their sap, where, mixing with the otlier 
miitaally attracting principles, they are, by gentle 
heat and motion, set at liberty to assimilate into 
the nourishment of the respective parts. The 
sam of the attracting powers of these mutually 
acting and reacting principles, is, while in this 
nutritive state, superior to their repelling power ; 
by which the work of nutrition is gradually ad- 
vanced by the nearer and nearer union of these 
principles from a less to a greater degree of con- 
sistency, till they are advanced to that viscid duc- 
tile state^ whence the several parts of vegetables 
are formed ; and are, at length, firmly compacted 
into hard substances, by the flying off of the 
watery diluting vehicle: but, when they are again 
disunited by the watery particles, their repelling 
power is thereby become superior to their attract- 
ing power, and the union of the parts of vege- 
tables is so thoroughly dissolved, that putrefactiou 
commences. And further, with respect to the 
nutrition of plants (which, in this Paper, I can 
only mention in a cursory way), that celebrated 
anatomist and natural philosopher. Dr. Hunter, has 
inferred, from a number of experiments, that all 
vegetables receive their principal nourishment 
from oily particles incorporated with water by 

of those vegetable substances of which it is a constituent 
part, while, into many, it does not enter at all. Of 
caloric and liglit too little is known to deteruiine, witk 
.certainty^ into what substances they enter 
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means of an alkdiue sail, or absorbenl eartli ; and 
to this univeral principle ol' oil, lie adds anotbei of 
great elficacy, which is the nitrous arid of the air; 
a ))rinciple, the e\.isteiice of which is demonstrable 
from the method of making saltpetre in difTereut 
partj of the world. It has likewise been oIh 
served, that tlie vegetables which have a sncco- 
lent leal* Kuch as vetches, peas, bcaos, and bnck- 
wheat, draw a great part of their Dourishment 
irom the air '. 

Having' tlius considered the influence of air od 
vegetation, I shall now proceed to inquire into 
tlie influence of vegetation upon air. Dr. H^et 
had produced a species of air called mtrous air, 
iVoni the Walton pyrites, by means of the spirit 
gfuitre; but Dr. Priestley, by estending the ex- 
peritneut, found that the same kind of air might be 
procured, by means of the same kind of acid, 
from almost every other metallic substance; and 
that, wlieu mixed with common air, an effer-' 
vescence, with a turbid red colour, always en- 
sued; and yet it made no change when either 
mixed with inflammable air, or tainted with tha ' 
breath of animals, or tlie corruption of their bo> ' | 
dies. By this criterion, he could judge of the 
kind as well as Uie degree of injury done to com- 
mon air, by candles burning in it, or by the ' 
breath of people after tlicy liad lett him in his 
study. This discovery was attended with many ^ 

' See ITalcs' Statics ; Ifunfer'x Geoi^icat Euayi, 1 1 
■Watcrconstilutei a norrsBary part of tlie food of planti, j 
hut a certain porikin only is requisite, too much beio^ 
equally prejudicial to tlieio as loo little. Three arliclei, 
wliich furnish nourJKhuietil to plants, arc supplied bj the 
atmOBpliere, via. earbotac acid, oxygen, aud maitturt. Food | 
is also absorbed, by the end of the roots, from the aoa 
in which the plants grow ; hence, the great importance of ' 
the adaptation of partieular manures, 'lliis aubject will 
it agaia nuticeii in a tuture Paprr. 
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lat coDiseqiieDccs : it displayed the resources 
1 Mature bas iu store aguinst tlie bad efl'ei;lH 
of corrupted air; in a word, it evinced, thut ons 
of her grand restoratives was vegetation. 

U is well known that tlame cannot long subsist 
vltlioQt a renewal of common air. The quantity 
of that fluid which even a small flame requires is 
surprising : an ordinary candle consumes, as it ia 
called about a gaUon of air iu a minute. Now, 
considering the vast consumption of this vita! fluid, 
by tires at* all kinds made by man, and by volcanoes, 
it becomes au interesting inquiry to ascertain what 
change is made in tlie air by flame, and to discover 
what provision there is in nature to repair the 
iiyury to our atmosphere, of which this changa 

J^^uductive. It will be proper, therelbre, to 

^K by what inductions Dr. Priestley has proved 

^^pitiuiou. 

^B^^ natural to imagine, that, since tiie change 
vf common air is necessary to vegetable as well as to 
auiiual life, both plants and animals rendered it Ibul 
in the same manner, so as to become unfit Ibr fur- 
ther lile and vegetation. But, when, witli tliat ex- 
pectation, the doctor had put a sprig of mint, in a 
growing and vigorous state, under an inverted gla^^s 
jar, standing in water, be was agreeably surprised to 
find, that this plant not only continued to li\e, 
tbongb in a languishing way, for two months, but 
that the confined air was so little corrupted by what 
had issued irom the mint, that it would ueitlier ex- 
lingnisb n candle, nor kill a small auimal which be 
conveyed into it. The salutary nature of the effluxia 
of vegetables was furtlier evinced by the observa- 
tion, that air, vitiated by a candle lett iu it till it 
bnmt out, was perfoclly restored to its quality 
nppoTtiDg flame, after another sprig of mint had 
"ne vegetated iu it. And, to show tlmt 
c nature of that pluitt U«4 no ftl,va.ie 
Ji3 
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restoring this ptirily to tlie air, Le observed, thta 
vegetables of im ufTensive smell, and even Buclitfl 
had scarcely any smell at all, but were of a t{iiicH 
growth, proved the very best for this purposn 
In a word, the virtnc of growing vegetables wad 
fonnd to be an antidote to the bunelul qnalim 
of air corrupted by animal respiration and patrn 
faction. H 

This important discovery, that sprigs of miaM 
could tiirive in a very surprising manner, even in 
air that had been freshly and strongly tainted witM 
putrefaction, and that was immediately fatal to ann 
mal life, led tjie doctor to conclude, that planta, iM 
st»ad of nflecting the air in the smne manner ivitn 
animal respiration, reverse the efiects of breatldnm 
and tend to keep the atmosphere sweet and «hole>| 
some, when it is become iiox.ioiis in consequence M 
animals either living and breathing, or dying^ nJm 
putrefying in it. And from various esperimentU 
ho reasoned thns: Since the plants made qm of 
manifestly grow and thrive in putrid air; siilM 
putrid matter is well known to aflbrd proper non- 
rishment for the roots of plants ; and since it is 13c©- 
■wise certain that they receive nourishment by (beta 
leaves as well as by their roots, it seems to be very 
probable, that tiie putrid eSlu^iom is, in some meBr<, 
sure, extracted from the air, by means ofthe leavefl 
of plants ; and, therefore that they render tiie ral 
mainder more fit for respiration. — Having tli« 
nscertEuned the fact, that vitiated air was restorcff 
by vegetation, and considered that common aJr is 
vitiated by being combined, in various ways, with 
phlogiston, he wEia led to conjecture, that thisrestO' 
ration was effected by plants imbibing the phlogis-' 
lie matter with which air is loaded by any of thos^' 
processes thai tend to injure it. And hence''; 
it is natural to conclude, tliat phlogiston is the 
principai pabulum or food of plants, upoQ vhioh' 
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thdr nourishment and increase very materially 
depend. 

• Dr. Priestley's experiments on this subject 
were made in 1771 and 1772; and Ids account 
of them was presented to the Royal Society in 
1773. He has since discovered, that light is ne- 
cessary to enable plants to purify ?ur ; that pure 
air, however, is not produced by light or plants, 
bat only by the purification of the impure air to 
which plants have access '. 

This subject has been since pursued by Dr. 
IngenhoosZy who, in 1779, pubUshed * Experiments 

yHi Vegetables/ discovering their great power 
purifying common air in tiie sunshine, and of 
iignring it in the shade, and at night, &c. — From 
these experiments he has observed, that plants 
correct bad air, in a complete manner, in a few 
hours ; that this wonderful operation is not owing 
merely to the vegetation of the plapt, but to tlie 
influence of the light of the sun upon it : that plants, 
exposed to the light of the sun, have likewise the 
surprising faculty of elaborating the air wliich they 
contain, and have absorbed from tlie common atnios- 
phere, into real dephlogisticated air ; which they 
emit, principally from the mid^ swface of their 
numerous leaves, into the common mass : that this 

■ Obsenrations on Air, voL i. p. 4^, 87, toI. it. p. 293, 
90ft, vol. V. p. 12, 18, &c. The experiments, just related, 
induced Dr, Priestley, In 1776, to consider the subject 
with more attenlion. Bnt, as in all the experiments which 
.lie made, the plants, confined in carbonic acid gas very 
soon died, be concluded that carbonic acid gas was not 
m ibod but a poison to plants. But, in the year 1784, Mr. 
Henry, of Manchester, found, by a series of experiments, 
that carbonic aeid gas, so far from killing plants, con- 
stantly promoted their growth and vigour. The experl- 
nents also of M. Sennebier, in the year 1780, and of 8aus- 
sore, jon. in 1797, have, at last, put the subject beyond the 
reach of dispute. 

H 6 
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operation does not commence till after the snn 
las appeared for some time above the liorieon, 
and is carried od more or lesa briskly, in propor- 
tion to the clearness or dulness of the day ; that 
this production of pure air diminishes toward the 
close of the day, and ceases entirely at sanset, 
except in a few plants which perform this fimc- 
tion somewhat longer than others : that acrid, ill- 
scented, and even the most poisonous plants, per- 
foim this oHice in common with tlie mildest and most | 
salutary. 

Dr. Ingenhonsz has furtlier observed, that all | 
plants whatever emit a noxious air in the nighti i 
and even those which excel others in yielding tjie 
porest air iu the sunshine, surpass them in the 
power of infecting the circumambient air in the . 
datk, and to such a degree, that, even in a few J 
hours, they render a \arge quantity of good air 1 
su noxious, that an anijnal confined in it loses its 1 
life in a few seconds ' ; and that, even in the day- 1 
time, plants shaded by high buildings, or growing 
nnder a dark shade of other plants, emit an air that 
is noxious to animals. 

This intelligent philosopher haslikewiseobserved, 
that the Jloicers of plants, universallj, render the 
air highly noxious, eiiually by night and by day * : | 

' Dr. IngenlioasB, however, has observed, that the quan- I 
tily or noxious air which plants emit st night, is >ery in- I 
rouaidcnbie in cotnpHrison with that of the oxygen gu 1 
which they give out diirii)g the ilay. ] 

' A few flowers uf the lioney.iucklo e^tpoaed even to tfas 
sun's Rglit in the middle of tlie da.), rendered a body of 
kir, eqiiitl to two pints, Ijiglily noxioiii, in three houn. 
These Itowera. says the doctor, lite oil otlif rs, alter havins 
Ihiu rendered tml; fatal & body of air equal to two pints, 
have lost nothing of their frftgraoee. Theair itself, whit^ 
they have poisoned, is impregnated with the same Iragnuit 
•mell as the (lowers tfaemselvm : ho that n person aliut ap 
In n uuall and close room, containing a, lurge (quantity of 
4 



m. XV. htflutnce of Air on Vegetation. 

lliat their roots, detached from the ground, posseis 
Uie same property, some few excepted : that fruits, 
ID general, even the most deliciou;^, have this dele- 
terious qaality (but principally in the dark) to sucli 
au astonishing degree, as to endanger the life of 
a person who should happen to he shut op in a 
small and close room, where a great quantity ot 
ihem is stored up : and lastly, that the light of the 
sun, siogly, has not the power of puril'jiag any 
qnantity oi air exposed to it, without the coucor- 
rence of tlie plants. 

The experiments of Dr. ingenhousz, united 
vitfa those of subseqnent philosophers, indubitably 
prove that the action of vegetables upon air, at 
least in the day, is directly opposite to that of ani- 
mals. The latter inspire tlie common atmospherical 
uir into their Inngs, and then emit it thence, loaded 
witli a foreign and noxians principle. Vegetables, 
un the oDiiti^'y, absorbing carbouic acid gas, de- 
compose it, give out the oxygen, aud retain the 
carboa which forms a part of their nourishment; 
thus alfording to man aud animals that vital air upoa 
which their existence depends. 

It has been ulready said, that neither candles 
vSL bnni, nor animals live, beyond a certain time, 
in a given quantity of air ; yet tlie cause of such 
•peedy extinction and death was unknown, and no 
method was again found out for rendering that em- 
poitoaed air tit lor respiration, until the experiments 
and discoveries of the eminent philosophers whom 
I have mentioned last. Some provision tliere must 
be (or this purpose, as well as ibr that of supporting 
flaine; for, without such a provision, the whole at- 
ncMpkere would in tune become unlit tor auuual 

the ntori frngritdt Rowers, night lose his lire by (his mogl 
Iretcheroiis of !>l) poisons, lie has hi^ril of more thaq 
one Instance of sudden dcnflis, whicli were too protjnbl} 
occuioned hy this Utherlo unsuspected wuse. 
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life, and the race of men, as well as ol'beasU, would 
die of a pestitential distemper. And yet we have 
reason to beUeve, that the air is not less proper for 
respiratiun in ouv daj's, than it was above 3000 
jears ago, which is as far as we can go back in na- 
toral history. 

For this important end. therefore. Dr. Priestley 
has snggested to tlie divine, as well as to the philo- 
sopher, two grand resources of Nature — the vege- 
table creation already mentioned, and the sea and 
other great bodies of «ater. 

With respect to the last. Dr. Priestley has ob- 
served, that both the air corrupted by the breath of 
animals, and that vitiated by otlter putrid matter, 
was sweetened, in a ^^at measure, by the septic 
part infusing itself into water. He concluded, 
thoreibre, that the ocean, and the great lakes and 
rivers, that cover so large a proportion of the globe, 
must he highly nsefiil by absorbing what is putrid, 
for the turther purification of the atmosphere ; thus 
bestowing what would be noxious to man, and 
other animals, upon the formatioo of marine and 
other aquatic plants, or upon other purposes j et un- 
known. 

. In fine, we are assured from these great discove- 
ries, that no vegetable grows in vain ; but that, from 
tiie oak of the forest to the grass of the field, every 
individual plant ts serviceable to mankind: if not 
■Iways distinguished by some private virtue, yet 
making a part of the whole which cleanses and pu- 
rifies our atmosphere. In this the fragrant rose 
Uid deadly nightshade alike co-operate. Nor are 
the herbage and woods that flourish in the most 
remote and unpeopled regions unprofitable to us, 
nor we to them, considering how constantly the 
Vinds convey to thsm our vitiated air, for our relielj 
and for their nourishment. And if ever these 
saJatary gales riae to storms and hurricanes, let 



JfO. XTI, Nature and Properties of Water. 169 

Of still trace and revere the ways of a beneficent 
Being, who, not fortoitously, but with design; 
not in wrath, but in mercy ; thus shakes the wa- 
ters and the air together, to bury in the deep 
those putrid and pestilential effluvia, which the ve*. 
getables upon the face of the earth had been insuffi- 
cient to consume. 

Let no presumiog impious railer tax 

Creative Wisdom, as if aught was formed 

In Tain, or not for admirable ends.— 

Lives there tlie man, whose universal eye 

Has swept at once the unbounded scheme of tilings ; 

Marked their dependence so, and firm accord, 

As with unfaltVing accent to conclude 

That this availeth nought ? — 

Till such existy let zsealons praise ascend. 

And hymns of holy wonder, to tliat Power, 

Whose wisdom shines as lovely on our minds, 

As on our smiling eyes his servant-sun. Thomson. 



No, XVI. 

ON THE NATURE AND PROPERTIES OF WATER. 

Nymphs! your bright squadrons watch with chemic eyes 

The cold-elastic vapours, as they rise ; 

With playful force arrest them as they pass, 

And to pure air betroth the flaming gas, 

Round tlieir translucent forms at once they fling 

ITieir rapturous arms, with silver bosoms cling ; 

In fleecy clouds their fluttering wings extend, 

Or from the skies in lucid showers descend ; 

Whence rills and rivers owe their secret birth, 

And ocean's hundred arms infold the earth. 

BOTANIC GARDEN. 

IT was the opinion of Thales, and other antient 
philosopherfli^ that water was tibie OTigvn^.of ^ 



1 



160 The Cotitmptatjtc Philoiopher. no. xvi. 

thiogt. Hence Pindar, when be would illuatrate 
the superiority of the Olympic games over all 
others, Het^ out with observing, that they bold the 
•ame rank sls water does among the elements, and 
gold among the gitts of'Fortune. 

Chier or Nature's norks divine, 

W&ler claims the highest praise, 
Richest oflgpriiig of the mine, 

Gold like fire, whoio UnBhing rays 
From afar conspieaons gkani 

Throagh the nig-lit's involving cloud, 
Fint in lustre and esteem, 

Decks the Ircosiires of the proud : 
So amoug the lisls of fame 

FiEa's honoured game excel ; 
Then to I'ita's gloriiuis narae 

Tone, O iMuse, tlij sounding sliell, 



Nor vas thiii opinion confined to remote anii- 
quity. Van iielmont, and others among the mo' | 
aems, have likewise maiutainedr that water is tho 
elemental matter, or stamen, of all things, nod i« 
alone sutiicieot Itir the production of all tlie visible , 
creation. And Sir Isaac Newlon thus expresses . 
himself on tliis subject ; ' All birds, beasts, and | 
fishes, insects, trees, and vegetables, with ikeit 
leveral parti, do grow out of water, and watery 
tinctures and sails ; and, by putretiiction, they all 
return again to watery substances.' 

The same great philosopher defines water to he 
& fluid salt, volatile, and void of taste. EutBoer- J 
haave sets aside this definition ; ' for water (he oh- M 
serves) is a menstruum, or dissolvent of ealts and 1 
ealine bodies, which does not agree witli the notion 1 
of its being a salt itself: for we do not know of any 1 
one salt that dissolves anoUier.' — By some late 
experiments of Lavoisier, Walt, Cavemlish, Priest- 
ley, and Kirwan, it ^penrs, that water consists of j 
4e/>hIo£^isticated air, and intUunioable air or phlu- 1 
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^uton intimately united; or, as Mr. Watt con- 
ceiTes, of dephlogisticateii air aiid phlogiston, de- 
prived of part oftlieir lateut Leat. This doctrine is 
ailnded to in my motto '. 

In contemplating Nature, we shall often find the 
Hune substances possessed of contrary qualities, and 
producing opposite efTccts. Air which liquefies 
Doe substance, dries up another. That fire which 
iaaeen to bum up the desert, is often found, in other 
places, to assist the luxuriance of vegetation ; and 
water which, next to fire, is the most Qiud sub- 
tiance upon earth, gives to all other bodies their 
Gnaness and durability : so that every element 
leems to be a powerful servant, capable of either 

' Until very lately, water was esteemed a simple elo- 
amt, nor are all the most celebrated chemisls of Europe 

S converts to the new opinion of its decompoiition. M. 
itmaier and otliera of the French school have moat in- 
gHuoutly endeavoured to show that water consists of pure 
■ir, called by tliein oxygen, and of inflammable air, called 
bydrogtn, with iu< much of the nialter of heal, or caloric, 
w is necessary lo preserve them in the I'orin of gas. Gas 
b distinguished from steam by its preserrin;^ its elasticity 
nader the pressure of the atmosphere, and in the greatest 
dqpeei of cold yet known. 'I'lie history of ibe progress 
tf thia great dii>covcry i* detailed in tiie Memoirs ol' the 
Soytd Academy for 1781. and the experimental proofs of 
it are delivered in Lavoisier's Elements of Chemistry. 
The remits of which are, that water consiiitB of eighty-five 
Mitt by weishl of oxygen, and Gl'teen parts by weight of 
nydK^en, with a snlilcient quantity of caloric. Not only 
nameromi chemical phenomena, hut many atmospherical 
lod vegetable facts, receive clear and beaulifnl elucidation 
fram this important analy.tis. In the atmosphere, inflam- 
mable air i» probably perpetoally uniting with vital air, and 
|>n>ducilig moisture tvliich descend! in dews and showers, 
while tlie growth of vegetables by the assistance of light 
ii perpetually again decomposing the water tliey tmbihc 
from ihe earth; and while they retain the iiiftammablc air 
for the tbrmation of oils, wax, honey, resin, &.c.th»I give up 
■he vital air to replenish the atmosphere, VaiKt'i'i Ovlanv: 
litrdtn, part i. page 132. 
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good or ill, anduitly awaiting external direction, to 
become the friend or enemy of mankliid. Tbew 
opposite qualities, in wuter in particular, Irave not 
failed to excite the udmimtion and inquiry of tba 
curious. g 

That water is the moat penetratinjf body next tJ 
fire, and the most diflicult to conline, has ^^^ 
{)rove(l by various experimenl^. A vessel tlmnigH 
which water cannot pass, may refrain any tfaing^ 
Nor is it any objection, that syrups and oils wu 
sometimes pass through bodies which hold water; 
tins not being owing to the greater subtiity ani 
|>enetrabiUly of their particles, bat to the resin vHh . 
which the wood of such vessels abounds, and ts 
which oils and syrups are as menstruums ; so that, 
dissolving the resui, they make their way tJirouglii 
the spaces left thereby. But water, on the con,- 
trary, not acting on resins, is retained in the same 
vessels. And yet it gradually makes its way, emt. 
throngh all woods, and is retainable only m glaSf 
aud metals. It was found, moreover, by an eiq>e- 
riment at Florence, that when shut up in aspberical^ 
vessel of gold, and then pressed with great foroew 
it makes its way thruugh the pores even of the gold :. 
so that tlie most solid body is permeable to water, 
under certain circumstances. It is even fuuod 
more fluid than air; a body behig reputed mors 
fluid than another, when its part will fiad way 
throngh smaller pores. Now air, it is well kuowu, 
will not pass through leather ; as is evident in the. 
case of aji exhausted rcieiver covered therewith; 
but water will pass thruugh leather with eaae. Air, 
likewise, may bo retained in a bladder, which vit-. 
ter oozes through. It is found, indeed, that water 
will pass through pores ten times smaller than air 
will.^But here it must be observed, that M* 
Uomberg accounts, for this passageof water throQgk^ 
the narrow pores of anim^d uubtitances, which wiu^ 
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Bot admit the air, on the principle of its moistening 
and dissolving the glutinous matter of the fine fibres 
of the membranes, and rendering them more pliable 
and distractile; which is what the air, for want 
of a wetting quality, cannot do. As a proof of this 
doctrine, he filled a bladder, compressed it with a 
itone, and found no air to come out ; but placing 
the bladder, thus compressed, in water, the air easily 
eM^ed. 

Hence water, from its penetrative power, may 
be supposed to enter into the composition of all 
bodies, vegetable, animal, and fossil ; with this 
particolar circumstance, that it can always be se* 
parated, by a gentle heat, from those substances 
with which it has been united. Fire, indeed, will 
penetrate more than water; but it is not so easily 
to be separated again. 

THiis property of water, joined with its smooth- 
ness and lubricity, fits it to serve as a vehicle for 
the commodious and easy conveyance of the nu- 
tritious matter of all bodies. Being so fluid, and 
passmg and repassing so readily, it never stops up 
Ihe pores, and leaves room for the following water 
to bring on a new supply of nutritious matter. 

The same water, however, so little cohesive as 
it is, and so easily to be separated from most bo- 
iies, will cohere firmly with some others, and bind 
^hem together in the most solid masses; though 
it appears wonderful, that water, which maybe 
diown an almost universal dissolvent, should, ne- 
vertheless, be a great coagulator. 

Water, mixed up with earth and ashes, gives 
hem the utmost firmness and fixity. The ashes, 
or instance, of an animal, incorporated with pure 
rater into a paste, and baked with a vehement 
ire, become a coppel; which is a body remark- 
ible for this, that it will bear the utmost eiroit o{ 
I reSaer^s fkmace. It is, in reality, upon tke g\u- 
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tinous nature of water only tliat our houses staat 
for, take the water out of wood, and it becomi 
ashes; or oat of tiles, and they become dust. 

A little clay, dried in the sun, becomes a p<n 
der, which, mixed with water, sticks togelli 
again, and may be fashioned to any form ; and tl 
dried again by a gentle fire, or in the sun, a 
then baked in a potter's oven by an intense fl 
becomes little other than a slone. The Chine 
earth, of which our porcelain vessels are mad 
which hold all liquors, and even melted lead its 
is diluted and wrought up with water. In E 
all the stability and limmess visible in the nnivt 
have been ascribed, by some writers, to wi 
alone. Thus, they say, stone would be an ino 
herent sand, did not water bind it together ; at 
thus, again, of a fat, gravelly earth, wrought i 
with water, and baked, or burnt, we make brick 
tiles, and earthen vessels, of such exceeding hi 
ness and closeness, that water itself rannot j 
through them. And these bodies, although to t 
pearunce perfectly dry, and destitute of water, < 
being pulverized, and put into a retort, and d 
tilled, yield nn incredible quantity of water, 1 
same, it is said, holds of metals ; for the parir 
or filings of lead, tin, antimony, &v. yield wat 
plentifully, by distillation; and the hardest stonfl 
sea-salt, nitre, vitriol, sulphur, &c. are found 
consist chiefly of water, into which they reso 
by the force of fire. The lapis calcareus, or lim 
stone, being exposed to the lire, affords a pro^ 
gious quantity of pure water ; and the more \ 
this water is extracted, the more friable does i 
become, till, at length, it commences a dry c 
or lime, wherein, in Ueu of the water so expellei 
the fire enters, in the course of calcination; 8 
this is expelled again, in its turn, by pouring 
coid water. Yet the same water and calx, te 
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lered together, prodace a mass, scarcdy inferior, 
a point of solidity, to the primitive limestone.-— 
uny, if not most, of the enects here ascribed to 
rater, in unitinff and consolidating the parts of 
nrions bodies, have been attributed, by modem 
tenists and philosophers, to the gas, or fixable 
uv which enters into their composition ; which 
Bicapes when they are dissolved, and which is ca* 
paUe, in certain circumstances, of being again re« 
itored to them. 

Alliioagh water be defined a Jluid, it has been 
I controverted point among philosophers, whether 
bidily be its natural state, or the effect of vio- 
lenoe. We sometimes find it appear in a fluid and 
Mmetimefl in a solid form ; and as the former, in 
our warmer climate, is the more common, we con- 
dode it to be the proper one, and ascribe the 
other to the extraneous action of cold. Boer- 
kiave, however, asserts the contrary, and main* 
tnia water to be naturally of the crystalline kind ; 
ance, wherever a certain degree of fire is wanting 
to keep it in fusion, it readily gprows into a hard 
nbstance, under the denomination of ice. Boyle 
is mach of the same opinion. Ice, he observes, 
is commonly reputed to be water brought into a 
preternatural state by cold; but with regard to the 
nature of things, and setting aside our arbitrary 
ideas, it might be as justly said, that water is ice 
pretematurally thawed by heat. If it be urged^ 
that ice left to itself, will, upon the removal of the 
freesdng agents, return to water, it may be an- 
swered, that, not to mention the snow and ice 
which lie, during the whole summer, on the Alps, 
and other high mountains, even in the torrid zone, 
we have been assured, that, in some parts of Si- 
boria, the surface of the ground continues more 
months in the year frozen by the natural tempera- 
tore of the climate, than thawed by the heat of 
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the SOD ; aiid, a little below the sarface of tJia 
groDiid, the water tlmt iimy happen to be lodged ' 
the cavities there conliimea in a state of ice all tkl 
year round : so that, in the heat of summer, 
the fields are covered with com, if you dig a foot 
or two deep, jon will find ice, and a frozen soil. 

Water, if it could be had clear and pure. Beep* 
haave observes, would have all the requisites d 
an element, and be as simple as fire ; but noeX' 
pedient has hitherto been discovered for procia! 
ing it so pure. Rain-water, which seems t' 
purest of all those ve knuv of, is replete w. 
numberless exhalations of all kinds, which it i 
bibes from the air; no that, if filtered and distil] 
a tbonsand times, feces still remain. The n 
water, moreover, gathered from the roots of hoosa 
is a lixivium of the salt of tiles, slate, and thelik« 
impregnated with the dungs and feces of the 
mals, birds, &c. deposited thereon, andtheeshft 
lations of numerous other things. It may be sdde^ 
that all the rain-water gathered iu cities must, 
least, he saturated witli the smoke of a thoass 
chimnies, and the various eSluvia of a nuinher 
persons, &.c. Besides this, fire is contained in^ 
water ; as appears from its fluidity, vhich is owi 
to fire alone. 

As what is in the air necessarily mixes it« 
with water, it hence appears impossible to hai 
such a thing as pure water. If \au percolate 
through sand, or squeeze it through pumice, j 
pass it through any other body of the same kin 
you will always have salt remaining. Even distj 
lation cannot render it pure ; for it leaves a 
thetein, which necessarily abounds iu corpuscU 
of ail sorts. 

The water (hat Qows witliin, or upon tlie 
face of thi! earth, contains various earthy, salii 
metallic, vegetable, or auimul particles, accordi 
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to the substances over or through which they 
pass. 

The purest of all waters we can any way obtain^ 
is that distilled from snow, gathered in a clear, 
stiO, pinching night, in some very high place; 
taking none but tlie outer or superficial part of 
it But a number of repeated distillations, the 
greatest part of the earth, and other feces, may 
be. separated from this : and this is what we must 
be contented to call pure water. In a word, it 
ii the opinion of Boerhaave, that no person ever 
law a drop of pure water : that the utmost of its 
purity known, amounts only to its being free from 
this or that sort of matter ; that it can never, for 
instance, be quite deprived of salt; since air will 
always accompany it, and air always contains salts. 

Many of the most eminent chemists have made 
experiments, in order to ascertain the conversion 
of water into earth. Boyle relates, that an ounce 
of water, distilled carefully in glass vessels two 
hundred times, yielded six drams of a white, light, 
insipid earth, fixed in the air, and indissoluble in 
water. Hence he concludes, that the whole 
water, by iurther prosecuting the operation, might 
be converted into earth. Godfrey, and others, 
concur in this opinion ; but Boerhaave (who at- 
tributes the earth obtained by Boyle to the dust 
floating in the air, and to the instruments employed 
in the operation) is supported by Macquer, and 
others, in maintaining, that pure water is unalter- 
able^ and incapable of being decomposed; so 
that, whatever be the substances with which it is 
combined, when separated from these and suffi- 
ciently purified (and also when distilled singly, or 
mixed with other substances^ its nature and essen- 
tiidjproperties still remain unchanged. 

"Water seems to be diil'used every where, and 
to be present in all space, where there is matter^ 
There are few bodies in nature that wiQ not >[ield. 
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water ; and it is even asserted, that fire itself ti 
not without it. Among otlier remarkable circuRf 
■tauces, it has been observed, that bones dead 
dried twenty-five years, and thus become 
fts hard as iron, have yet, by distillation, affordt 
half their weight of water. 

Water is a very volatile body; it is entirely r 
duced into vapour, and dissipated, when exposi 
to the fire and onconfined. Heated in an oped 
vessel, it has been observed to acquire do tnoM 
than a certain detemunate degree of heat, ho^ 
intense soever the fire to which it is ejtposed ; aod 
tliis greatest degree of heat is that which it 
at the moment before it begins to boil. 

It was tbrmerly imagined, that water was in- 
compressible, and therefore non-elastic; an opi- 
nion, founded on the famous Florentine experi- 
ment already mentioned, as proving its penetra- 
tive power. But the validity of the infereDcei 
drawn from this experiment have been justly ques- 
tioned ; Mr. Canton having proved, by very ao* 
curate experiments, that water actually is com* 
pressed by the weight of the atmosphere. 

But, not to be too difi'usive on this subject, I 
shall endeavour to state concisely tlie nature of 
the component particles of water, and then its 
various uses. 

First: the particles of water are, as to our 
senses, infinitely small, whence their penetrative 
power. 2. Very smooth and slipperj', or void of 
any sensible asperities. 3. Extremely solid. 4. 
Perfectly transparent, and as such invisible'. 5. 
If water he considered as consisting of aphericd' 

* Pnre water, inclosed in a \evsei lieimeticalt; sealed, 
prtyecls no shadow, solhat theejR cjuinut iliiuover wbe- 
itbcr the vRiselhnve water in it or nut; bL'iiiies, (becrystBls 
«f miti, when the water is «eiiurat<;d I'roiD them, Iok their 
tcanspareucy. 
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ibical particles^ hollow within-side^ and of a 
texture, here will be enough to account for 
lifficnlfy of compressing it, and also for its 
I light, fluid, and volatile; its firmness and 
irity will make it resist sufficiently ; and its 
it]r renders it light enough, &c. And the liU 
xmtBct between spherules (if, indeed, they 
1 at dl) wiQ account for the weakness of its 
ikm. 6* Water is the most insipid of all bo- 

the taste we sometimes observe therein not 
tg from the mere water, but from salt, vitriol, 
Mr bodies mixed with it. And, lastly, it is 
cUy inodorous, and void of the least smell, 
le uses of water are infinite ; in food, medi- 

agriculture, navigation, and many of the 

As a food, it is one of the most universal 
'M in the world ; and, if we may credit many 
or latest and most judicious physicians, it is 
me of the best. As a medicine, it is found 
udly a powerful febrifuge; and excellent 
st colds, coughs, the stone, scurvy, &g. £x-< 
ih^, its effects are not less considerable. In 
Ditiire and gardening, water is allowed abso* 
' necessary to vegetation. Many naturalists 
even maintained it to be the vegetable mat* 
w the only proper food of plants; but Dr. 
iward has overturned that opinion, and en- 
Hired to show, that the office of water in ve^ 
km is only to be a vehicle to a terrestrial mat* 
t which vegetables are formed, and that it 
not itself make any addition to tliem. Water 
lie utmost use in chemistry, being one of the 

instruments by which all its operations are 
rmed; and it is of the greatest service in 

of the mechanical arts and ordinary ocqa- 
of life. 
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ON FOUNTAINS AND RIVERS. 

Addidit ct fontes, immenBaqae stagna lacnsqoei 
Fliimiiiaqae obliqnii cin\if dcclivia ripu: ' 

QuK iliversa locis pariini sorbentur ah ipsA ; | 

In mire pcrveniunt parlim, campoque recepta .i 
Liberioria aqnce, pro lipis liltont puUEUit. ovla 
Fountains and ponds he addn, and Inkes immeoMtl 
Sesr^ending ulrcams Ihe winding borders fence, i 
This, deep absorbed, the darksome cavern laves; I 
TUese to tlie ocean roll their azure waves; 
There, nncontrolied, the; meet the roaring tide, < 
Aud dash, fiiT verdant banks, the iioar cliff's side, i 

WHAT a delightful ornament to a count^ 
flie winding course of a river ! How much n| 
exquisitely enchautin^ does it render the a 
beaatifuJ landscape ! And of what aii unepealM 
variety of benefits is it productive to the cutml 
tbrons;)) which it flows ! Hence rivers, in ell V 
diversities of scenery, ever appear a favoa 
theme in poetical cumposition. Homer setf 
inention.s the country of any of his great per] 
ages, without introducing the principal river j 
waters it by some distingiiisliing charactei^ 
The Eridanus of the ancients (the modern Pol 
been celebrated by Virgil, Claudiaii, and Iji^ 
Donhani and Pope havo immortahzed the Thail 
and even tlie rivers in savage climeii, that rpU fl 
immensity of waters through vast solitary vj 
have neilhCT been neglected nor unsung by ou^ 
■criplive jtoetii. j 

Wlieii we contemplate a river at its fou|{ 
bead, and nerveive that, at flr^t, it is nothing n 
than a litue vein of water, oozing from some 
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upon a bed of clay or sand, we naturally inquire 
into the causes of this phenomenon, or, in other 
words, into the ori^n of fountains and rivers. 
Concerning this subject natural philosophers have 
formed very different conjectures. Those, who 
imagine that fountains owe their origin to waters 
Irought from the sea by subterranean ducts, give 
a tolerable account how they lose their saltness by 
percolation, as they pass through the earth : but 
tliey find great difficulty in explaining by what 
power the water rises above the level of the sea 
to Ae tops of mountains, where springs generally 
abound; it being contrary to the laws of hydro- 
staticSy that a fluid should rise in a tube above the 
level of its surface. And Sir Richard Blackmore, 
ia the first book of his poem entitled Creation, 
iriiile he se^ns to admit this theory, thus inquires ; 

Tell by what paths, what subterranean ways, ^j 

Back to the fountain's head the sea couve^-s ^ 

The refluent rivers, and tlie laiul repays ? j 

Tell what superior, ^vhat controlling cause 
>Iaket waters, in eonteinpt of Nature's laws. 
Climb up, and j^in th' aspiring niount.'iiu height, 
Swift and forgetful of their native w^'ight ? 
What happy works, wliat engines under ground, 
M'hat instruments of curious art are found, 
%Vhich must with everlasting labour play, '\ 

Back to their springs the rivers to convey, 2* 

And keep their correspoudeuce with the sea? J 

Des Cartes, in order to solve this difficulty, 
• imagined, that after the water is become i'resh by 
percolation, it is raised out of the caverns of the 
eaith in vapours toward its surffice ; where raeet- 
mg with rocks near tlie tops of mountains, in the 
form of arches or vaults, it adheres to tiiom, and 
runs down their sides (like water in an alembic), 
' till it meets witli proper receptacles, from wJiich 
. it suppl es the fountains. Varenius and others 
-I imagine, that water may rise through the porei of 

■■ 
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the eartli, as through capillary tubes, by attrac- 
tion. They illustrate the rise of sea-water np 
into mountains and hills, by putting a little heap of 
sand tir ashes, a loaf of bread, or the like, into a 
basin of water ; in which caiie the sand, &«. wiQ 
represent the dry land, or an island, and the ba* 
sin of water the sea around it. Here the water in 
lie basin will rise to or near the top of the heap, 
in the same manner, and from the same principle, 
as the waters of the sea, lakes, Sic. rise in the 
hills. The principle of the ascent in both is ac- 
cordingly supposed to be the same with that of tite 
ascent of liquids in capillary tubes, or between 
contiguous planes, or in a tube filled with ashes ; 
all which are generally accounted for from the doc- 
trine of attraction. But to each of these theories 
there are insurmountable objections: and Thom- 
son, whose philosophical descriptions are frequently 
unexceptionable, has particularly endeavoured to 
refute the latter. 

Some sages say, that where the numerons Wttve 
Tor ever laahes the surrounditig shores. 
Drilled lliroBgh the sandy slralum, every waj. 
The waters with the Mndy stratam rise ; 
Amid whose nn^les iiiG(iitel]r strained, 
They joyful leave tlieirja^y sails hehind. 
And clear and sweeten as they soak along. 
Nor slops the restless fluid mounting still, 
Tho' oft amid th' irrigiious vale or sprinca ; 
Bui to the mountain courted by the sand. 
Thai leads it darklinf; on in faithliil maze. 
Far Trom the parent-main, it boils again 
Fresh into day ; and all the glittering hill 
Is bright with spouting rills. Bui henee this vaia 
AmUHive dream ! Why should the waters Ioyo 
To take so r»r a journey to the hills, 
When the sweet Tallies offer to their toil 
Inviting quiet, and a neaier bed T 
Or if, by blind ambition led oitray, 
TUej most aspire, why should they sudden 
ImoDg the broken mountain's tashy dcU% 
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And^ eie tli(.7 gain its higheit peak, desert. 

Th' attractive sniid tliut charmed Uicir cuiirMlolpi^T 

Bi^HideE, the Ijard ag^lunie rating sal la, 

Tlie spoil of Hses would iiDpcnious clionk 

Their secret channels ; or, by slow degrefsi 

High as the lulls protrude the swelling vbIm: 

Old Ocean too, aucked through ilia jiorous I^Qb^ 

Had long, ere now, forsook his liumd bed, 

And bronght Deucalion's watery timca agatflu 

Another opinioi), which has been verymmiOaAj 
leceiied, is that of Mariotte, in his 'milf Al. 
Monvement des Eanx, who attributes the nae ^ 
a[Hing;s to the rains and melted snow. Juooaiimm 
to him, the rain-water which tails upon lbs Uu 
and mountains, penetrating the surfacSt Aaili 
wMi clay or rocks contiguous to each olkf*w It 
nuts alon^ these, without being' able to poMtnite 
fiwm, till, having arrived at the bottom of As 
BDuntain, or at a considerable distance from tb* 
top, it breaks out of the ground, and thus fwamtiia 
epriogs. — But, 19 order to examine this i^MBiMi, 
M. M. Perrauit and de la Hire endeavoured, by Hi 
experiment, to estimate the quanlitj' of Tstll.and 
mow that tell in u year ; and the result of tfceir 
bquiriea was that the quantity whicli tell ms net 
tumcient to supply the rivers; for that thMe of 
£ngland, Ireland, and Spain, discharge a greater 
finantity of water annually, than the rain, accord- 
ng to their experiment, was able to sopplj', 
Ihey likewise found, that the quantity of water 
raised in vapour, one year with anodter, waa 
tidrteen times more than falls in rain ; which was 
B plain indication, that the water of fonntaios 
cannot be entirely supplied by rain or melted 
snow. 
I)r. Halley's system is that which Beeins foiave ' 

Can tiie most general satisfiuition. Heattribntes 
Drifm of BKriacs to Tapoon niied- by liM 
I 8 
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action of the sun, as well rs by the agitation 
the winds, trom seas, lakes, &c. He made sevei 
exiteriments in order to show, that vapoar is 
BuHicieDt fund tu supply all our springs, rivs 
&c. For instance, in order to find the quautil 
of water which tlie Mediterranean receives, b 
allowed the most considerable rivers that run iut 
it, nantely. the Ibenis, Rhone, Tyber, Pt 
Danube, Neister, Boristlienes, Tanais, and Kilt 
each to furnish ten times as much water as th 
Thames ; not that any of them are in reality « 
great, but thus to allow Jbr the small rivulei 
Now tlie Thames is found, by calculation, 10 eva 
cuate 203,000,000 tuns of water daily. AH ' 
otlier nine rivers, therefore, will only evacuat 
IS^? millions of tuns in a day ; which is httl 
more than a third of what he had demonsfratat 
' by his preceding experiments, to be raised in thi 
time in vapour. And hence, tliis great man hi 
discovered a source, abundantly suRicient for tl 
supply of fountains. 

Dr. Halley nest proceeds to account for th 
theory on the principles of evaporation. He boa 
siders that if an atom of water was expanded inti 
a bubble, so as to be ten times as big in diatnetoi 
as when it was in water, tliat atom would beoom 
■peciiically lighter tlian the air; and thereforf 
would rise, so long as tlie warmth, which fira' 
separated it from the surface of tlie water, shoulc 
continue to distend it to the same degree; audj 
cotiseqnentty, that vapours may be raised Ihmi 
the sea in that manner, till they arrive at a certait^ 
height in the atmosphere, in which they find air 
of equal specific gravity with themselves. Here 
■ they will float, till, being condensed by cold, they 
become specifically heavier than the air, and fiiu 
rfown in dew ; or, being driven by the wiuds 
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^^ ^^ Ipinst the sides of mountains (many of which fur 
^ ^'' exceed the usual height to which vapours would ot 
V ^ ' Aemselves ascend), are compelled by tlie slreiiiii 
*' ^"^ rfairtomountup with it to their summits. There, 
qcair yjjg condensed into water, they presently [)rt- 
'^*^* ^itate, and, oozing down by the crannies of the 
'^^ r stones, part of them enters into the caverns of the 
^1' ,-' lulls. These being once filled, all the overplus of 
~'~* water that comes thither runs over by the lowest 
^ * place, and, breaking out by the sides of the hills, 
*^^^ ' forms single springs. Many of these running 
down by the vallies, between the ridges of the hills, 
J^^'i and coming to nnite, form little rivulets or brooks. 
:1b a i ][aiiy q( these again meeting in one common val- 
ley and, by gaining the plain ground, having 
grown less rapid, become a river : and many oi 
^•^^r these uniting, form such prodigious streams ol 
'^ *~ water as the Volga, the Danube, and the Khone. 
Thus, one part of the vapours that are blown 
*'' ^1 «tt the land is returned by the rivers to tlie sea 

t whence it came. Another part falls into the sea 
before it can reach the land ; which is the reason 
why the rivers do not return so much water into 
the Mediterranean as is raised by vapour. A 
^^^ I third part falls upon the low grounds, and furnishes 
^'^•- I the pabulum or nutriment of plants. But tlie cir- 
[y^^^ I eolation does not end even here ; for it is again 
, * I exhaled into vs^our by the action of the sun, and 
"'^ I returned to the great world of waters whence it 
^"' I first arose. 

"^^^ I Thomson, in his poetical account of the origin 

^^}^ I of fountains, seems to have blended the theories 
of Mariotte and Hallev : 
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Where lurk tlie dark etcnial springs, 
i7 I That, like creating Nature, lie eoncoalcd 

From mortal eye, yet with their lavish stores 
Rf fresh the ^lobe, and all its joyous tribes^ ? 

I 
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O thou pervading Geaiui, given to mas, 
'J'd traov the aecrets of the dark abyss, 
O, lay the mounliiinii bxre ! and wide di^lBf 
'llieir hiddeu structure to th' aatvaisheJ view I 



Amazing scenol Behold! the gioaioBdiscloie; 

I gee Ihu livers in their infaiil-bi;d$ '. 

Deep, d(i«p I bear them, lab'ring to get free ! 

I ^ee the leaning (tratii, artful ruiged : 

Tlie gaping fissures to receive the rains, 

The inelling snows, and ever-dripping fogs. 

Strowcd bibulous above 1 see the sands, 

The pebbly gravel next, the layers then 

Of niingtcd moulds, of more retentive earths. 

The guttered rocks, and moiy-running clefts; 

llmt, while the stealing moisture they transmit, 

Retard its motion, and forbid its waste. 

Beneath tii' incessant weeping of these ilmins, 

I aee the rocky syphons stretched immense, 

The mighty reservoirs ol* hardened chalk, 

Or KtitT-i'ompacled clay, capacious formed. 

O'erflowing thence, the congregated stores. 

The crystui treasures of the liquid world. 

Through the stirred sands a bubbling passage \iwnX\ 

And welling out, around tlie middle sleep, 

Or from the boiionis of tlie bosomed liills. 

In pure effusion flow. United, thus, 

Th' exhaliug sun. the vapour-burdened air, 

Tlie gelid mountains, tiiat to rain condensed 

These vapour? in continual current draw. 

And send thera, o'er the i'Bir.tlivided earth. 

In bounteous rivers to Ihc deep again, 

A social commerce hold, and firm support 

Thefull-adjuatcd harmony of tlungs. 

But aJthougU the theory of Dr. Halley ^pean 
thus beantiiiil, and seems indeed tu be most graie- 
tolly adopted, it must still be coniessed to be eo- 
cumbered with great difficulties. The perpetnitjp 
of many sprio^ij, which atwajs yield the same 
quantity when the least rain or vapgur is afibrded, 
as well us when the greatest, is a strong objection 
to both. Dr. Derham mentions a spring at Up- 
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minster, in Essex, which he could never perceive 
by bis eye to be diminished, in the greatest 
droagbts, even when ail the ponds in the country, 
as well as an adjoining brook, had been dry for 
several months together ; nor ever to be increased 
VI the most rainy seasons, excepting, perhaps, 
for a few honrs, or, at most, for a day, from sud* 
den and violent rains. He, therefore, justly con- 
cludes, .that had this spring its origin from rain 
or vapour, there would be found an increase or 
decrease of its watar, corresponding to the causes 
of its production. Another important thing must 
not be forgotten of this Upminster spring, and of 
thousands of others ; namely, that it breaks out 
of so inconsiderable an eminence, as can have no 
more influence on the condensation of the vapours, 
or stopping the clouds, than the lower lands about 
it. — Ricciolus, .and other naturalists, deny that 
rain or dew can be a suflScient supply for the great 
perennial springs, and much less for tlie constant 
ciurrent of the larger rivers. The Volga alone, 
they say, pours forth as much water in a year's time 
into the Caspian sea, as would suffice to drown 
the surface of the whole earth. They affirm, 
moreover, that this river, and the other rivers on 
the several parts of the globe, upon a very mo- 
derate calculation, discharge at least as much water 
into the sea, as falls upon the surface of the whole 
earth in rahis, mists, dews, snows, &c. in a like 
space of time. — Nor, upon Dr. Halley's theory, 
can ibey account for the origin of hot and salt 
springs, nor of those springs which rise in places 
where there falls little or no rain. — Hence they 
have recourse, and particularly Dr. Plot, in his 
' Tentamen de Origine Fontium,' to certain sub- 
terranean conununications between the sea and 
&e sources of fountains, rivers, and the larger 
springs, by which these are supplied; and they 
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assert iLat tliere are certain charybdes, or i^ier- 
turen, which swallow the sea tor tliis purpose '. 

Whither then sliM we wander iii search of cer- 
tainty, when the most learned disagree ; when 
long und laborious calculations are adduced Vj 
all sides, thiit seem only to involve the sabject in 
«bscuritv '- But, whatever be the uncertainty «[ 
philosophers on this subject, the unspeakable Hit- 
vantages which we derive Ironi tbuittauie and riveis 
are obvioiia to the most uninlbrmed. Onuiiscieuce 
alone can comprehend all tlie operations ot' Omni' 
polence. Nor is it only in the great work of our 
Redemption, but in tho astonishing mysteries of 
Nature, that we may exclaim with the Apostle 
Paul : ' the depth af tie riches hath of the js^isdtm 
Olid knowledge of God! Hoie unsean/iab/e are hit 
Judgments, tiud his aatfs past finding out!,,.. Of 
him, and through hinty aud to him, are all things ; 
$0 !t:kom iit g/ori/for ever. Amen.' 

I mif^ht enlarge this discussion with a variety of 
interesting particulars relative to fountains and 
Tivers. But I shall wave these, for the present, 
j;ii order to lay before my readers a poeticid des- 
cription, never published before, of the progress 
of a river from its source to the sea. As it is in- 
tended to be descriptive only of scenes that may 
be supposed to be familiar tu an English eye, it 
takes no notice of the thundering cataracts, goldea 
s^nds, and other objects of savage chmes ; nut 
will it be considered, perhaps, as defective, in. 
Hot containing a single allusion to river-gods and 
■waler-nympha, or to any of the trite machinery of 
autieut fiction. 

• Tlie most accnrate experimentii or evaptfratkin ar^ 
thuae of Mr. Dulton. For an account of thcni, witli Iheis 

Sjftkation (o llie present subject, tlie reader may i^Lsult 
5 J WanchcBter Memoirs i' (ir, for a succinct view 
(thougli too exteuded fur inaertioii here), tlie article £V»- 
^•aliW; in Uiat valuable wufk tiie Paktolqoia. 
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Behold tlie rnr^et, from its parent-source, 
Steal thro' the thicket with nnheeded course ; 
Of fatare greatness yet unconscious stray, 
Like infant princes, in their infant play ; 
O'er its rough bed in lulling murmurs flow. 
Or thro' the breezy sedge meaud*iing slow. 
And now hi waves, impelling-sofl, it roves 
llnro' sunny banks, or deep inyolving groves ; 
From sister-streams receives enriching aid, 
And wonders at the prog^ress it has made. 
Now tufty isles the doubtful stream divide. 
The sacred haunts of Gygnus* plumy pride : 
O'er the clear crystal hangs the woody scene. 
The weeping wiUow, or bright ever-green. 
The trembling branches, all inverted, seem 
To point to other skies below the stream. 
The sun reflected, gilds th' illusive deep, 
Or shadowing winds the mantling surface sweep. 
Here thick'ning grass invites the mower's scythe, 
The busy groups of men and maidens blithe ; 
Here the shorn meadow brightens to the eye ; 
The scattered herds lie ruminating nigh : 
Each rising charm the bounteous stream bestows, 
The grass that thickens, and the flower that blowib 
And while the vale the humid wealth imbibes. 
The fost'ring wave sustains the finny tribes ; 
The carp, with golden scales, in wanton play ; 
The trout, in crimson-speckled glory gay ; 
The red-finned roach, the silver coated eel. 
The pike, whose liaunt the twisted roots conceal ; 
The nealing tench, the^dgeon, pearch, and bream. 
And all the sportive natives of the stream. 
The vigorous stream now drives the busy mill. 
And now disdains the little name ol' rili. 
The clustering cots adoni its flow'ry sides, 
Where blest Content, with rosy Health, abides. 
Or here the villa's simple charms invite. 
Where rural ease and elcj^ance unite. 
There, gaudy Art her cumbrous pomp displays, 
Where gay Caprice bedecks the verdant maze ;. 
The palace, column, temple, statue, rears ; 
While Nature i'ashioiiably drest appears. 
And noW the bridge, by busy mortals trod. 
High over-arclies the ambitious flood. 
Now crowded cities, lotliy turrets rise. 
And smokiog colufflns mingle with the skies ; 

16 



Wlirrc tlie mh yonlli tlieir limba exulting lave; 

Where oan innum'niuv beat Ih' astonished wave. 

On the pruuil surTuue swelU tli' tmpitlieiit mil. 

And tctaddeiiefl coiiats the weluome streamera baU. 

li^xjiaiKliug slill the Tongh'ning waters ^ide. 

In haste to mingle with the briny tide ' ; 

Tilt sea-like grown, they now disdain all bound. 

Anil rusbing to the deep, resislleHH pour aioond. 

And thua the youth whom Education leads 

Thro' Wisdom's paths, and Virtue's peacelid mcBdj, 

Tbo' in his tender yean he thoaghtless play, 

Nor think bis llow'ry spring will pass away ; 

Tho' trilling scenos and trifling toys amuse. 

Yet still Lis coarse, progressive, he pursues. 

Fresh streams of knowledge all tlieii stores impart, 

Wealth to his mind, and goodoess to his heart; 

Aspiring Faith and I'iety, which here 

Teach whom to love, and whom alone to fear. 

Hich fruits of virtue God himself supplies, 

And Pleasure's flow'rs in rich succesuon rise!_ 

For Virtae ever kindred Pleasure meets. 

And bright Example sheds her fragrant tw^i 

Th' inspiring force of excellence eonfest. 

Blest in binuelf be renders others blest. ^^^^ 

Life's summer shines, declining aulumti gkii^^ 

Serene he w«lcoutes winter's aott repose : 

Then when he counts accumulated years. 

In joyfuf retrospect each scene apaeara ; 

Yet stUI he presses on with heav'uty view^,4j 

Still the bright mark, the radiant prize puMf 

Sees hcav'niy ^elda in brighfning prospeetl 

Arid pants impatient for lits nativo skies ; 

Till freed at lust, his ^irit soars away . ^ . 

I'o scenes of boundless bliss, and everlastiiv taft 
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The following lines by Dr. Hawfceswortb, oi] 
this subject, are at once beautlliil and pathetic : 



Throngh groves sequestered, dark and atiU, 
Low vales nnd mossy oells among. 

In silent paths the careless rill, 
With languid murmurs, steals along. 



' Ovc nei falsi flntti 
I] bel Tamigi amaieggiando intoppa. 



MoKn 



\ KOiXviii. Succesd^n of Day and Night. 181 

! AwhQe it plays with circling sweep. 

And lingering leaves its native plain » 
Then poors impetaons down the steep. 
And mingles witli4he boundless main. 

O ! let my years thus devious gUde, 
Throogh dtent scenes obscurely calm. 

Nor wmStli, nor stiife pollute the tide. 
Nor hoiuWs sanguinary palm. 

When laliour tires, and pleasure palls^ 

Still let the stream untroubled be. 
As down the steep of age it falls. 

And Biingles with eternity. 
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On the ALTERNATE SUCCESSION of DAY and 

NIGHT, and the variety a/irf vicissitudes of 

the SEASONS. 

Frigora mitescunt Zephyris ; Yer preterit iEstas, 

biteritura, simul 
Pomifer Autumnus fruges effiiderit ; et mox 

Bruma repurrit incrs. Horace* 

Rough Winter melts witii vernal fpj^% ; 

These yield to Summer's scorchmg ray : 
Then Autumn pours his fruits, and fails, 

dethroned by Winter's circling sway. 

WAKEFIELD. 

IN all the works of fhe omnipotent Creator, 
we perceive that sublimity and simplicity are the 
striking cbarocleristics. From a few principles 
he p^;odiiee9 tike most astonishing effects, and 
charms us no less by the infinite diversity of his 
operations* than by uie skill and contrivance that 

are moDife^Qd i% ioMk Tho sua and mo«i^ ^<d 
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planets and tlie stars, are all governed by the stuns 
iavariable laws. The single principle of j^avita- 
lion pervades the wliole universe, and pais every 
apring and wheel of it iu motion. From the in- 
discernible atom to the vast and immeasurable 
luminaries of heaven, every thing is subject to ite 
dominating influence^ and from (Lis active, invi- 
sible, and invigorating agent, proceed alt that 
order, harmony, beauty, and variety, wtiich are 
to conspicuoas in the works of creation. 

Of all the etfects resulting from this admirable 
scene of things, nune can be more pleasing to the 
Contemplative Philosepher, than the altemata 
succession of day and night, and the regular re- 
turn of the season. 

Sweet is the brenlh of mom. 
And snect tJie coming un o( grateful evening, milil. 

HlkTON. 

When the son first appears In the horizon, aft 
Xature is animated by his presence ; the magnifi' 
cent tlieatre of the universe opens gradually to oui 
view; and every object around us excites ideas ol 
wonder, pleasure, and adoration. Alter ' riding 
in all his brightness' through tlte vault of heaven. 
this glorious orb is again hidden I'rom our sight 
and we are presented with a new scene of equi 
grandeur ana sublimity. Tlie heavens are covered 
with innumerable stars: the moon, ' rising in 
clquded majesty, unveils her peerless light ;' whil< 
the silent solemnity of the scene inspires the mini] 
witii onatternbte ideas. 

With what nn awful world-rCToWing power 
"Were first 111' unwieldy ptaneis laimched atonf 
Th' illimitikble void! 'I1iua tu remain 
Amid thelluxormanjr thouaand y-arn, 
Tliat otl has swept the toiling racf of men 
And oU tbeii Uboured muBumenla away, 
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Firm, Dnreinitting, matclilest, in llieir rourse ; 
To tlie kind tempered cliaiigc of aight aud day. 
And orUie geaaons ever stealing lound. 
Minutely riilUil'ul. thomsoit. 

Variety is tlie source of every pleasuie; and 
the bountiful Author of Nature, in the magnilicent 
display of his wisdom and poner, has afforded us 
every possible means of entertainment and instnic- 
tion. What a pleasing succession of scenes re- 
sults from the gradual vicissitudes of the seasons ! 
Spring, summer, autumn, and winter, lead us in- 
sensibly through the varied circle of tlie year, and 
are no less pleasing to the mind, than necessary 
toward bringing into maturity the various produc- 
tiuns of the earth. Whether the sun flames in the 
solstice, or pours his mild efTulgence from the 
equator, we equally rejoice in his presence, and 
bless that omniscient Being, who gave him his 
ippointed course. 

At one wide view Goil's eye surveys 

Hia works in every distant clime ; 

He Bliifls the seasuns, montlis, nnd days. 
The short-lived offspring of revolving time ; 

By turns they die, by turns are born. 

Now cLecrHil Sprin;; ttie circle leads. 

And strews witJi Dowers the smiling meads ; 
Gay Siiiiinier next, whom rassel rubes adorn. 

And waving fields of yellow corn ; 
Then Autumn, who with lavish stores the lap of Nata» 
spreads ; 
Decrepit Winter, laggard in tlie dunce, 

(Like feeble age ojipresl with pain) 

A Iteavy season does maintain, 

With driving anowe, and winds, and ru 

Till Spring, recruited lo advance. 

The various years rolls round again. 

Tlie succession of night and day, and the variety 
and vicissitudes of the seasons, are phenomena 
which dejiend upon the most simple and evident 
principles. The succession of day aud night ia 
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occasioned merely by Uie rotation of the eartii 
upon its axis. The eartli turns regularly round 
tliis imagiDary line once in every twenty-juur 
lours ; and as only one haif of the globe can be ilia- 
minated at the same time, it is evident, that anj 
particolar place upon tiie earth will sometimes be 
turned toward the sun, and sometimes from it; 
and being constantly subject to these various posi- 
tions, will enjoy a regular return of light and d^k- 
neas. As long as the place continues in the en- 
lightened hemisphere, it will be day : and whn, 
by the diurual rotation of the earth, it is cvnGcl 
into the dark hemisphere, it will be uigbt. 

The moliou of the eaith upon ils axis is frwn 
west to east ; and this occasions an apptu^nt cfifr- 
trwy motion ol' the celestial bodies IVuai east to 
west. The sun, fur instance, si^euis to malie hi* 
daily progress through the hf^avens from the ea^t 
toward the west ; bat this is an optical fallaiw, 
arising from the opposite motion of the earth: 
fw, a spectator beuig placed in any part of the 
dark hemispbere, will, by the rotation of the earth 
upon its axis, be brought gradually into the en- 
lightened one; and, as the sun first appears to 
him in the east, that luminary will, it is evident, 
seem to ascend higher and higher toward the west, 

3' I proportion as the spectator moves in a contrary 
irectioD toward the east; so that, whether the 
earth turn round upon its axis once in twentj-ibur 
hours, or whether the sun, with all the other celes- 
tial bodies, moves round in that lime, Uie appear- 
ances will be exactly the same : but the latter 
notion has been long exploded as unpbilosophical 
and absurd. 

Every planet, on which observations have faeea 
made, is found to have a revolution upon its axis ; 
SJid, as this revolution is tbe canse of a constant 
miccession of d»y and night to every part of their 
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surfaces, so an indmatloa of the axis of any planet 
to the plane of its orbit, occasions the vicissitudes 
oi' the seasons. Jupiter, whose axis is nearly per- 
pendicular to the plaiie of his orbit, has equal 
days and nights, continually, on every part of his 
^□rface; their length being each four hours and 
twenty-eight minutes. But Venus, the Earth, 
and Mars, having their axes inclined to tlic plane 
of their orbits, in angles considerably less than 
that of 90 degrees, are subject to an annua] 
cliaogc of their eoaBons, aud a great variety in the 
leng& of their days and nights. But a more 
scientific discttssioa on this subject would carry 
me into too wide a field, and could not be rendered 
intelligible to my readers without the assistance of 
some plates, and a variety of references to them. 
I shall refer, therefore, for a more copious illus- 
tration of the subject, to the ingenious author to 
whom I am indebted for some of these obaerva- 
lioDs'. 

Each season of the year has its incipient, con- 
Gnned, and receding state; and each, like the 
priamatie colours, is undistinguishably blended, iu 
its origin and termination, witli that which pre- 
tedeg and that which follows it, 

fA simple trtkin, 
Y«t so delighlt'al mixed, with tuch kind wt. 
Such beauty and beneficence cumblned i 
Shtule nnperceived so softeziing into ahitde ; 
And all su Ibnning an har>noDiou.>i whole, 
I That, as thej alill succeed, Ihej ravish still. 



Our favourite poet of the Seasons has not been 
jnattentive to these circumstances in the conduct 
«f his delightful poem. His Spring begins with 
B view of Uie season, whde yet unconfirmed, and 

lajcastle's Introduction fn Astronomy. See also Out 
annual volamci of Tinie'a Teletti-pt. 
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partaking of llie roughness of Winter; and H is. 
not till after Kereral Hte|)s in progression, tliatit, 
breakti forth in all its ornaments, as the ^voTirita 
of love and pleasarc. His Autumn, afler a lit^ 
^spect of its bounties and splendunrs, geutlv 
fedes into ' the sere, the yellow leaf,' and, wita, 
the lengthened night, the clonded sun, and Ifaa 
rising storm, sioka into the arms of Winter. To 
produce something of a nmilar effect in liis Sum- 
mer, a season which, un account of its unifonnitT 
of character, admits not of quj strongtj'-iiHtrked 
gradations, he has comprised tlie whole of tut 
description within the limits of a single day, pai> 
suing the course of the sun from its rising to iti 
setting. A snninier's day is, in reality, a jnat 
model of the entire season. Its beginning is moist 
and temperate; its middle, sultry and parching; 
its close, soft and refreshing. By thus exhibiting 
all the vicissitudes of Summer under one point of 
view, they are rendered much more striking than 
they could have been in a series of feebly kout 
trusted and scarcdy distinguishable periods. 

Spring is characterized as the season of the 
!renovation of natnre; in which animals and v^et- 
ables, excited by the kindly influence of returning 
warmth, shake off the torpid inaction of Winter, 
and prepare for the continuance and increase of< 
their several species. The vegetable tribes, as 
more independent and self-provided, lead the way 
in this progress. Tlie re viviscent plants emerge, as 
Boon as the genial showers have softened the ground, 
in numbers ' beyond the power of the botanist 
to reckon up their tribes.' Tlie opening blossoms 
and flowers soon call Ibrth, liom their winter rfr\ 
treats, those industrious insects, which derive; 
sustenance from their nectareuus juices. As the 
beams of the sun become more potent, tlie lai^p 
rej^etables, shrubs, and trees, unfold their leaves ; 



Succession of Day and Night. 
I a fhcndly coDcealment is ttiii 
9d for the various nations of the feathered r 
f joyfully begin the course of laborious 
iiing; occupations, which are to engage 1' 
iag the whole season. The delightful series d 
tnrea, so truly expressive of tliat genial spirf 
t pervades the Spring, which Thomson f 
tted on the variety of circumstances attendis 
stion of' the groves, cannot escape the m 

ration of the most inattentive eye. 
\ by the same soil influence, and equally ii 
1 to the renewed vegetable tribes for foo 
he represents the several kinds 
as coucuriiiig' in ilic i.Ql[^biatii>n 
ig season with conjugal and parentij 
Even man faimseli', though, from bis soci 
less under the dominion of i ' . 
sities, he properly describes as partaking < 
^ tneral ardour. 

iTsoft and pleasing languor, interrupted i 
tlie gradual progression of the vegetable 
nal tribes toward their state of maturity, fo 
tdJDg character of Summer. The active fer- 
ttion of the juices, which the first access of 
1 warmth had excited, now subsides ; and 
■creasing heats rather inspire taintness and 
I than lively exertions. The insect ratm 
eem animated with peculiar vigour, undd) 
are direct intluence of the sun. 
^ntumn, the promise of the Spring is fiA 
The silent and gradual progress of matif 
%8 completed ; and humsia industry beboh). , 
litunph the rich productions of its toil. Ttie 
Me tribes disclose tlieir infinitely various 
tfjhiit; which term, while, with respect to 
m use, it is confined to a few peculiar 
of fructification, in the more comprehensiv^" 
e a/' iJie umtaraUst, includes eveij fiiw' 



NO. XV nil L 
s of a fiitnn IN 
ed from tiw ll 



U 



188 The CotilaAplative Philosopittr. 
ot vegetation by wliich tie mdiments 
progeny are devuloped, and separated from 
parent plant. These are in part roUected and H 
stored up by those animals for whose sustenance N 
during the ensuing sleep of Nature, they are pro* ^ 
vided. The rest, furnished with various conttv ■ 
vaaces for dissemination, are scattered by tke I 
friendly winds which nuw begin to blow over ft) b 
surface of tlie eartli wliich (hey are to clotlie urfW 
decorate. The groves now lose their lealy hoDonrr, •■ 
but, before they are entirely lamislied, an ad- ^ 
ventitious beauty, arising from that gradual decqf , 
which loosens the withering leaf, gilds the AutniB-j 
nol landati^o wiUi « Lcin)njn(i} Splendour, sopep! 
rior to the verdure of Spring, or the liixuriaoeej 
of Sumtner. The infinitely various and 
changing hues of the leaves at this season, mdl 
ing into evei^ soft gradation of tint and si 
have long engaged the imitation of the painter,i 
and the contemplation of the poet and the philo- 
sopher '. 

These unvarying symptom of approaching Win- i 
ter now warn several of the winged tribes to pie- i 
pare for the aerial voyage to those happy cliiDRtei j 
of perpetual Summer, where no deficiency of food I 
or shelter can ever distress them ; and, about the ' 
same time, other fowls of hardier constitution, ! 
which are contented with escaping the iron winten I 
of the arctic regions, arrive to supply the vacancy, i 
Thus, the striking scenes afforded by that wond«- ' 
ful part of the economy ol' Nature, the migration ' 
of birds *, present themselves at this season. The 
thickening fogs, the heavy rains, the swolii rivers, \ 
while they deform this sinking period of the year, . 

• See No. LXl. on tho Drray and Fall of (lie Leaf, 
»See No. LXV. «nd LXVJI. on tlie Migration. of ' 
Birds. 
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uld new subjecta to die pleasing variety which 
-ejgns tlironghout its whole course. 

From the tail of the leaf, aiul withering of the 
lerb, an nnviirjing death-like torpor oppresses 
ilfDost the whole vegetable creatioa, and a oou- 
gderable part of the animal, during this entire 
[K»tioD of the year. The whole race of insects, 
which filled every part of the sommer latidsc^ie 
irith life and motion, are now either bnried in pro- 
tbond sleep, or actually no longer exist, except in 
^ naformed rudiments of a future progeny. Many 
flf the birds and quadrupeds are retired to conceal' 
nents, from which not even the calls of hunger 
can force them ; and the rest, intent only on the 
preservation of a joyless life, have ceased to exert 
those powers of pleasing, which, at odier seasons, 
so mach contribute to their mutual happiness, as 
vdl as to the amusement of their human sovereign. 
Their social connections, lioweier, are improved 
by their wants. In order the better to procure 
their scanty subsistence, and resist tlie inclemen- 
cies of the sky, they are taught by instinct to as- 
semble in flocks ; and this provision has the se* 
rondary effect of grati^ing the spectator with 
something of novelty and action, even in the drea- 
riness of a wintry prospect. 

But it is in the estraordinary changes and 
agitations which tlie elements undergo during this 
wason, that the Contemplative PhUosopher must 
principally look for relief from the gloomy unifor- 
mity which reigns through other parts of tiie crea^ 
lion. Scenes are presented to the view, which, 
were they Ie.ss frequent, must strike with wonder 
and admiration the most incurious spectator. The 
efects of cold are more sudden, and, in many in- 
stances, more extraordinary and unexpected, than 
those of heat He who has beheld the vegetable 
productions of even a northern suiomer, will not- 
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be greatly amazed at the richer and more luxuriant, 
but still resenililing growtlis of the tropics. Bat 
one, who has alwajs been accustomed to riew 
water in a liquid and colourless state, cannot fom 
the least conception of tlic same eieuient as hanl- 
ened into an extensive plain of solid crystal, or 
covemg lie ground with a robe of the purest 
white. The highest possible degree of astonish- 
ment must, therefore, utteud the first view of theie 
phenomena^ and as, in our temperate climate, 
but a small portion of the year affords snch spec- 
tacles, we find that, e^en here, they have novel^ 
. enough to excite agreeuhle emotions. But it is 
cot to novelty alone that they owe their charms. 
Their intruisic beauty is, perhaps, individnallj 
superior to that of the gayest objects presented \^ 
the other seasons. Where, indeed, is the elegance 
and brilliancy that can compare with that which 
decorates everj' tree and bush on the clear morning 
succeeding a night of hoar-frost f Or what is the 
lustre that would not appear dull and tarnished,, 
in competition with a field of suuw just ^azed 
over with a frosty incrustation '. 

In this ]»icturesque review of tlie Beosons, we 
may find many noble sources of reIi<>ious as well 
as philosophical sentimenl. Tlie Contemplative 
Philosopher, while he surveys tlie grand and 
beautiful objects tliat every where surrouud him, 
will be prompted lo lift IjIs eye to tlie Great Canee 
of ail tliese wouders, the Planner and Architect 
of this mighty fabric, e^ery minute part of which 
so .much awakens his cuiiosity and admiration. 
The laws by which this Being acts, the enda which 
he seems to have pursued, must excite his humble 
researches; and, in proportion as he discovers 
Inlinite Power in the means, directed by Infinita 
Goodness in the intention, his soul must be wrapt 
in astonishuient und expanded with gratitude. 



The ectiDomy of Xature will, to sucb aii observer, 
be the perfect sclieme of an All-wise and Senafi- 
€ent Mind ; and every part of the wide creation 
will appear to proclaim the praise of it^ great 
Author. 

I must not conciade this paper without observ- 
ing, niurtiover, that the annn^ space in which 
the earth performs its revolution round tbe son, 
is so strongly marked by Nature for a perfect 
period, that all mankind have agreed in forming 
their computations of time upon it. In all the 
temperate climates of tbe globe, the four seasons 
are so many progressive stages in this circuit, 
which, like the acts in a well con.stnicted drama, 
grodaally disclose, ripen, and bring to an end, 
the various business transacted on tbe great 
theatre of Nature. The striking analogy which 
this period, with its several divisions, bears to the 
course of human existecce, has been remarked 
flnd pursued by writers in every age and country. 
Spring has been represented as the youtli of the 
year, the season of pleasing hope, lively energy, 
and rapid increase*. Summer has been resembled 
to perfect manhood, tbe season of steady warmth, 
cfln firmed strength, and unremitting vigour. 
Autumn, while it bestows tbe rich products of 
fiill maturity, is yet ever hastening to decline, 
•and has, therefore, been aptly compared to tliat 
period, when the man, mellowed by age, yields 
the valuable fruits of wisdom and experience, but 
daily exliibits increasing symptuns of decay. The 
cold, cheerless, and sluggish Winter has, almost 
without n metuphor, been termed tlie decrepit and 
jc of the year *, And Thomson, whose 
; poem is nut merely a descriptive and philu- 

o No. XXI. Vernal Reflections. 
Pflee, in particular, Lucretius, v. 737 ; and Ovid, XT. \9S. 




Gophical, hnt an emfflently moral and religious 
one, has, from (bis view of his subject, deduced 
the most instmctive lesson : 

Behold, food Man ! 
See here thy pictured iile : p&ss some few jeut. 
Thy flowering Spring, thy hammer's ardent ttiei^tb, 
111; sober Autinnn fkitttig mlu age. 
And pale concluding Winter comes at last, 
Aitd liliuts the scene. Ah I whitiier now are Oed 
lliow dreams of greatness, those unsoljd hopes 
Of happineits, tbose longiuex after fame. 
Those restless cares, those busy bustling daj^s, 
Those gay-Bpenl festive nights, those "reering Ibougfali, 
Lort bbiweeii goi>d and ill, that shared thy life ! 
All now are vanished ! Virtue sole survives, 
inunortal neyer-failit^ fricnil uf nan, 
His guide to happiness on high. 

The melancholy poet of the Night too, addv-' 
cing the revolutions of Nature as evideoces of th©' 
immortality of man, exhibits the foliowinfr beaa- 
tiful and iiistructi\'e picture of the seasons : 

Iioofc Nature throngto, 'tis revolnfion all : 

All change, DO death. Day foLlowii night, and night 

The dying day. Stars rise, and set, and rise. 

Earth takes th' example: see, the Summer gay 

With her green chaplet and amhrosial Bowers, 

Droops into pallid Autumn. Winter gray. 

Horrid with fro«t, and turbulent with «lorm, 

Blows Autumn and his golden fruits away. 

Then melts into the Spring. Soft Spring, witli breatii 

FavoniHD, from warm chambers of the south, 

Hecals the Snt. All, to retlourisli, fades ; 

As in a wheel, all sinks, to reatcend : 

Emblem of man, who passes, not expires.- 
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No. XIX. 

ON SbBBP. 

Somnus avaris, 
Insfipit cnrifl* pronmque per aera nutat, 
CSrata laJboraUe refercns oblivia \ltae. statius* 

Sleep steals away 
The wild desires of men, and toils of day, 
And brings, descending through the silent ajr, 
A sweet forgetfolness of human care. pops. 

MANKIND, without having recourse to. ex- 
Hor^inary events, must acknowledge the wisdom 
Bd omnipotence of God, in a variety of instances 
diich, to an inattentive observer, seem of snjall 
aqigrtance. The most common occurrences, the 
lauy revolutions in nature and in our own bodies, 
re alone sufficient to enibrce the strongest convic* 
m that the world was created by an infinitely 
rise, powerful, and benevolent Being, who never 
eases to govern and superintend the whole. Of 
le infinite variety of wonders of which He is th0 
Btbor, one alone shall be the subject of* my pre* 
Bnt discussion ; and, although it occurs every dayi 
t does not the less merit to be observed, and to b^ 
lie object of admiration. 

If every day did not produce fresh instances of thd 
igratitade of mankind, we might, perhaps, be at a 
)S8 to know, why so liberal and impartial a bene* 
ictor as Sleep, should meet with so few liistonans 
r panegyrists. Writers, in general, are so totally 
bsorbed by the business of the day, as never to turn 
leir attention to that power, whose officious l.and 
> seasonably suspends the burden of life; and \s ith^ 
ut whose interposition man would not be able t# 
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endnre the fatigue of the most heneficial labour, or 
the struggles of the most successful opposition. 

The poets, however, among all those that enjoy 
the blessings of sleep, seem to be exempted from this ; 
censure. How much Statins considered the evik of 
life as assuaged and softened by thebahn of slumber 
we may discover by the pathetic invocation whi<a 
he poured forth in his waking nights. Virgil and 
Milton call Sleep the gill of Heaven. Ovid half 
deified Sleep, and having given a beautiful descrip*' 
tion of his house, makes Iris, the messenger of J'unoi^ 
thus address him : 



,•1 



Somne, qoies rerom, placidissime Somne Deonuii,.&c 

LII. XI. 

O saiqred Reiit, \ 

Sweet pleasing Sleep, of all the powers the bott! 
O peace of mind, repairer of decay, 
Wnose balms renew the limbs to labours of the day^ 
Care shuns thy soft approach, and sullen flies away! 

DRYDEN* I 

Statins has likewise given a description of itt 
House of Sleep ; but Ariosto has not merely ixfr 
proved, but surpassed them both. Ovid, in partf^ 
cular, says there' is no porter at the door ; CWoii^ 
limine nullus. But Ariosto has greatly enriched t»' 
picture, by placing Oblivion and Silence as ccntS^ 
nels before it. - * 

i 

Sotto la ncra selva una capace ^ 

£ spaziosa grotia entra nel sasso : 

Di cui la froiite Ted. ra se^uace 

Tutta ag<;irando va con storto passb. 

In (jueslo alberf^o 11 8:ra\e Sonne giace; 

Tu* Oxio da iin canto corpulento, e grasso; 

Da Taltro la Pigi izia in terra 8ie<l^ ; i 

Che lion pu6 andare, e mal reggcr^i in piede. ^ 

Lo smemorato Oblio sik sii la porta ; . I 

Non iascia entrar, non riconosce alcuno, i 

Non ascolta in basciata, nh riporta, , 
£ parimente tien cacciato ogn' uuo. 
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II Sileazio yk intorno, e fa la scoria ; 
Ha le scarpe di feltro, e'l mantel brnno ; 
£d k qnanti n'incontra di lontano, 
Che non debban veniry cenna con mano. 

Iffy readers will be pleased, perhaps, with some 
lore poetical eulogies of Sleep : 

O sweet refreshing Sleep ! thou balmy cure 

Of sickness and of pain I 

How has thy gentle power at length relieved me ! 

O soft oblivion of surrounding ills. 

How grateful to th* afflicted are thy charms ! 

EURIP. BY HUGHES. 

Sleep, that knits up the ravelled sleeve of Care, 
The death of each day's life, sore Labour's bath. 
Balm of hurt minds, great Nature's second course. 
Chief nourisher in life's feast! shakspea&b* - 

I Tliou silent power, whose welcome sway 
Charms every anxious thought away; 
in whose divine oblivion drowned, 
9ore Pain and weary Toil grow mild, 
LoTe is with kinder looks beguiled, 
, Jbid Grief forgets her fondly cherished wound ; 
'ID whither hast thou flown, indulgent god I 
God of kind shadows and of healing dews, 
'Whom dost thou touch with thy Lethasan rod? 
Aionnd whose temples now thy opiate airs diifusc? 

AKE.NSIDB. 

. , hMte, sweet stranger ! From the peasant's cot, 
rid^-boy's hammock, or tlie soldier's straw, 
BBoe Sohow ne^er chased thee ; with thee bring 
lUdMiu visions, as of late ; but draughts 
lifl|Ui of well-tasted, cordial rest ; 
Tt ridi rertorative ; his balmy bath, 

i iuplei, kibricates, and keeps in play 

^^Hm tumku movements of this nice niacliiue, 

t' WUdi u|u such frequent periods of repair. young. 

* '' Gasa, in one of his sonnets, with the usual Itu- 
•^lage of epithets, has this apostrophe : 

'.'llaquieta, umida, ombrosa 
.wido figlio ! 

k2 
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O Sleep, sweet sgn or the peacofal, liumid, ninbrafl 
night 1 

In a word, to conciude, these instances ©rhoi 
ill tlie i>oets to ■ the downy god,' Cowley, ai 
llib otber lelicities of bis darling solitude, Ital 
forgotten to number tlie privilege ol'deepiug 
out disturbance; and, among tlie gifU of Nt 
he assigns a rank to the poppy, ' which is scat 
(says lie) over the fields of com, that all tte i 
of man may be easily satisfied, and that brem 
sleep may be found together',' 

How wonderful is it that a thinking being, 
in every diurnal revolution, experiences the t 
and invigorating refreshment of t<leep, should i 
ottce reflect on his situation in those momei 
temporary insensibility ; or, at least, that he sl 
never consider it as one of the most remarkahl 
fects of the Divine Goodness ! We have m 
of any thing extraordinary, when sleep sprei 
Boti and benevolent influence over ns. AV eai 
tent to imagine, that this machine, our hoi 

• lie wildly errs who thinks I yield 
Precedence in Ihe well-rkilhEd Geld 

'I'ho' mixed with wlioat 1 grow ; 
Jniiulsent Ceres knew inj worlh, 
And, to aduni Iht leeiiiing earth. 

She bade llie Porrv Wow. 
Nor vainly ^j the sight to pleue. 
But blest with pnwcr :naiikiud to ease. 

The fioddess saw me rise : 
' Thrive with the life-aiipporting grain,' 
She cried, ' the solace ul'thc iwniu, 

The cordial of his eyes. 
' Sevte happy mortRl, seize tlie good; 
My hand iiupplies, tliy sleeji Rod/oott, 
, And inakea lliee Inily blest: 
'TV'ith pteuteouH meals enjoy the day. 
In sliinihera pawi the niglil away. 
And leave to late Ihu rest.' 
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ymecl for tiist ^tnation; and tlmt the inc.linalian 
'hicli iiQpels us to sleep proceeds merely Irom na- 
iral causes. Biitsleep,perhaps,may betousidered 
1 two points ol' view. On ths one hand, there is 
Dthing in il wbicli does not uecejsnrily result Irom 
UF aature: on ttie other, there is something so 
Mking and wonderCid in this natural effect, that it 
I well worthy ol' tlie most minute examination. 

St is certtunly a proof of the wisdom of our Creit- 
|D», that we fall asleep imperceptibly. AVere we 
Imoe to attempt tn watch tlie imiment when sleep 
■diespos.seseion of us, that very attempt would prove 
■i obetacte to its approach, and we could not sleep 
ivfaile tkut idea was retained. Sleep comes nnsuti> 
hor»ed : it is the only change in our manner of ex- 
htoDoe in which reHectiou bears no part i and tlic 
More we endeavour to produce it, the less successfnl 
■lull we prove. The Divine Being, therefore, hat 
Bfdained sleep with such adesign, and id such amfu- 
ter, that it proves an agreeable necessity to all man- 
kind ; and he has rendered it alike independent of 
(be understanding and of the will. Onr situation, 
iodeed, during the time of sleep, is wonderful. We 
Ihe; but we live wi^out knowing, without per- 
ceiving it. Tlie palpitations of the heart, tiiecircn- 
lation of the blood, with digestion, and, in a word, 
-H the animal functions, continue to be performed 
jihout interruption. The mind appears, as it were, 
suspend its activity, for a time : by degrees, it 
^.*s all sensation, every distinct idea The senses 
! >j deadened, and stop their wonted operations. 
I Lit< muscles, by degrees, are mo\ed more slowly, 
11 j11 voluntary mxitjon ceases. This change begins 
■■ Ui the forehead : then the muscles of the eyelids, and 

Iut'the neck, arms, and leet, are so much deprived 
if their activity, that the man seems to be metamor- 
pliosed into a plant. The situation of tiie brain be- 
i ttmies SQch. that it cannot transmit to the soul th.e 
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^atne ideas as wlicn we are awake, TLe soul pe 
ceives HO objeci, altlioiigb flie nene oFvLiioii is ai 
alt^eJ ; and it wuuld see notliing, were Uie e« 
to be even open. The ears not shut, and yet tn 
bear nutliin^. In a word, those who have leisn 
to cousider the subject more minutely still, by q 
tering into anatomical inqniiies concemii^ it, i 
Hml an unceasing source of admiration, in tfaewi 
dei I'ul preparatiuus, and the tender care, whJcb i 
Divine Being has emplojetl, to procore us the b\ 
■ings of sleep. 

There is something in the approaches of sleep I 
importunate and irresistible, that it cannot long i 
main unsatisRed; andij^ as some have done, we cv 
eider it as the fas of life, we cannot but considei 
also as a tax that must be p aid, unless we wonldcea 
to be men. On this account, Alexander the gte 
declared that nothing convinced liim Uiat ben 
not a divinity, but bis not being able to live wit 
put sleep. 

Sleep is necessary to all men, in order to repa 
and to invigorate again, both the intellectual and ce 
poreal faculties, wbeu exhausted by long exertil 
and liitigue. Itis necessary to thehappy. to prevB 
satiety, and to endear bfe by ashort absence; and4 
the miserable, to relieve them by intervals of ohlivii 
and ropose, Sucb, indeed, is our frame, that, yht 
ther happy or miserable, life is, to the greatest pU 
of mankind, such as coald not be endured withol 
frequent intermissions of existence. 

Sank lo rrtit, 
The traveller forgels his toil ; liis charge. 
The cenlinel ; her defttli-devoled babe 
Tbe mother's painlcBS breasL 

Sleep has the same effect npon men, wbicL nigl 
has upon colours i it reduces all to an equality. Ba 
although it is the chief oi" all earthly blessings, it 
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Qot eqaaUy kind to all. It is justly appropriated to 
indnstry and temperance, llefreshint^ rest, and 
peac^ol nights, are cliiefly the portion (»r him who 
nes down weary with honest labour, and free from 
Bieiximes of indigested luxury. It is tliejust doom 
af indolence and gluttony, to be inactive without 
Base, and drowsy without repose. ' The sleep of ikc 
If touring man (says the Preacher) is ^iceei, uhe- 
ther he eat little or much; but the abundance of the 
rich trill not suffer him to sleep* 

Those, who are not grateiul for tlie unspeakable 
Uessing of sleep, must be such only that never knew 
die want of it. But how easy is it for disease, or 
grief, or infirmities, or old age, to deprive us of sUl 
the blessings of reposp. Then shall we be compelled 
Ib-Bcknowledg^, that sleep is at once the most urgent 
Mcessity of Nature, and the most inestimable bles- 
ling of Heaven. 8hakspeare, tlierel'ore, has liuely 
oantrasted the sweets of a sound sleep and tlie hor- 
ran of a restless night, in this soliloquy of king 
Henry the fourth : 

How many thonnands of my poorest subjects 

Are at this hour asleep ! O gentle Sleep, 

Nature's soft nurse, how have 1 frighted thee, 

lliat thou no more m ilt wei^^h my evelids down. 

And steep my souses in forj^etfuiness ? 

Why rather, Sleep, ly'st thou in smoky cribs, 

Upon uneasy pallets st retch inj^ thee. 

And hnshed with buzzin^c night-flies to thy slumbers^ 

Than in the perfumed chambers of the great, 

Under the canopies of costly state. 

And lulled with soiniils of sweetest melody ? 

O thou dull god, ivhy ly*st thou with the vile 

In loathsome bt^ls, and leav'st the kinii^Iy couch 

A watch-case, or a common lamm-bell I 

Wilt thoa, upon the high and giddy mast, 

Seal np the ship-boy *s e> es. and rock his brains 

In cradle of the rude imperious surge ; 

And in the visitation of the winds, 

Who take the niffian billows by the top, 

Cutiog their monstrous hcttds, and hanging them 

k4 
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With rfcarnin^ vktnnnni id the slippery sboddi} 
ThHt. will) iht'hurie;, deadi iitoifHwakeii I 
Canst tlu>u, O parti^ Sleep, girv ihyrepOM 
I'aihe wet scahoy in uti hQur so rode, 
And in the calqicsl uid thu itilleat nigfa^ 
With all appbancca and meania to Ixiot. 
Deny it to a king? then bapp; '"w ! lit- down ; 
tJneaxy Ues the head that wearn a ccowu. 

Nothing resembles death bo much as sleep : anf 
ibis resemblance is so strlkbig and apparent, fiat 
sleep Los been called his brother, bis hiUf-brothe^ 
his image and bis counterfeit, 



SM:tKSPElllt. 

The same tboiigbt somewhat more espandnt 
occurs in the Jblluwing beautitui Latin epigTuiiM 

Sotnne \e\h, qunmqnain eertitaima morliii inikgO) 

Coniortem capin te, tamen, ei«e Inrl: 
Alma cjuie*, opfata *ent; nun, lic, rinc yM 

Vivere, quain snave eat ; «ic, sine morle, morti 

Come, frentle sleep, attend thj votary's prayer. 
And. Ihoiif^i, death's image, to my conch repair! 
How sweet, thus lilelew, yet with life to l?e. 
Thus, without djing, O how iweet to die t ' 

DR. WOLCOTT. 

' Sleep (says sir Thomas Browne) is so lite death, 
that I daie not trust it without my prayers, with- 
out biddingahalt' adieu onto the world, and tailing 
a farewell in a colloquy with God.' 

Gratitude for a biasing so inestimable as aSeof 
ought certainly to prevent any rational being from 
abusing it, by the extremes either of indulgence orof 
abstinence. Not to eiyoy the gifts of Heaven would 
bespeak insensibility and ingratitude^ but then he is \ 
to be censured, who, through indolence and sluth, 
prolongs the hours destined to repose i and equally 
te be cmdemned ia be, who from the incentives of 



rice and ambition, or the love of pleasure, de- 
^es himself of a proper portion of that refreshment 
ch is so necessary to all. To say whatthat proper 
tion is, wonld be to invade, perhaps, the province 
le physician ? but Natnrfi, in this respect, as well 
3very other, requires but littie : and seven or 
kt hours of peacefiil and uninterrupted sleep, 
n to be suflScient; allowance being mptde ior 
difference of a^e and constitution, 

inestimable is the blessing of sleep, that not 
rthe poets, as I have observed before, but thes^- 

1 scriptures, also, represent it as the gift of He^« 
. * God giveth hts beloved sleep* says the 
Imist ; and Solomon observes, that to them who 
Kp 9ound wisdom mid discretion* it is promised, 
; * their sleep shall he szceet' Considerations 
lis kind should induce us to cultivate those habits 
viety and virtue, which are the oidy sources of 
36 in life, and serenity in tiie hour of death ; 
:h can alone enable us to approach thedivineBe- 
with humble hope and godly confidence, in the 
fortable language of the Psalmist : ^ I will both 
me dozen in peace and sleep; for thou. Lord, 

• makesi me dwelt in safety! With sentiments 
these, replete with piety, if not with poetry> I 
I conclude this paper: 

Thou, whose natare cannot sleep,. 

On my temples centry keep. 

Sleep is a death ; oh !' make me try 

By sleeping what U is to die; 

And as gentljr lay my head 

I« my grave as on my bed,. 

Howe'er I rest, great God, let me 

Awake again, at least with thee ; 

And'thtts assured, behold I lie 

Seenrely or to wake or die. 

These are my drowsy di^s ; fn vai^ 

I do now wake to sleep agsun ; 

O come that hour, when I shall never 

Sleep ag^iin, but wake for ever* mr t. brownk* 
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ON DREAMS. 

£t cni qnisque fer^ stadio ueTinctas adhseret, 
Aat quibus in rebus multiim sniniis morati, 
Atque in quk ratione fuit contenta magis mens, 
In somnis eadem plerumque Tidemur obire. 

LUCRETIUS. 

And when soft sleep the body lays at ease, 
And from tlie heavy mass the fancy frees, 
Whatever it is in which we take deligiit. 
And think of most by day, we dream by m'ght 

ANON. * 

FROM the consideration of Sleep, which waf> 
the subject of my last paper, the transition is very, 
natural to that of Dreams, the wonderful and mysr 
terious phenomena of that state, the ideal trai»- 
actions and vain illusions of the mind. According 
to WolBus, an eminent Silesian philosopher, every 
dream takes its rise from some sensation, and is con- 
tinued by the succession of phantasms in the mind.. 
He observes, that when we dream, we imagine 
something", or the mind produces phantasms ; but 
no phantasm can arise in the mind without some pre- 
vious sensation. And yet, it is not easy to confirm 
this by expedience ; it being often difficult to distin- 
guish those slight sensations, which give rise tc 
dreams, from phantasms, or objects of imagination* 
— The series of phantasms, which thus constitute i 
dream, seem to be accounted for by the law of th< 
imagination, or association of ideas ; although i 
may be very difficult to assign the cause of ever 
fioinute diffeiience, not only in different subjects^ bu 

», Wolfv Psychol. Empir, sect. 123. 
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in the same, at different times, and in different 
circamstances. And lience Formey, who adopts 
the opinion of Wolfius, concludes, that those dreams 
sire supernatural, which either do not begin by sen- 
sation, or are not continued by the law of the ima- 
gination '. 

This opinion is as old as Aristotle, who asserted, 
that a dream is only, tlie (pav7aff/xa, or appearatKe 
of things, excited in the mind, and remaining af- 
t^ the objects are removed*. The opinion of 
Lacretius, in my motto, was likewise that of 
Tally 5. Mr. Locke, also, traces the origin of 
dreams to previous sensations, and says, that the 
dreams of sleeping men, are all made up of the 
waking man's ideas, though, for the most part, 
oddly put together*. And Dr. Hartley, who ex- 
plains all the phenomena of the imagination by his 
theory of vibrations and associations, says, that 
dreams are nothing but the imaginations or reve- 
ries of sleeping men, and that they are deducible 
from three causes, namely, the impressions and 
ideas lately received, and particularly those of the 
preceding day; the state of the body, particularly 
of the stomach and brain; and association ^ 

Were I to enter more deeply into the subject 
of this mysterious phenomenon, my present lucu- 
bration would become too abstruse ; and, after all,. 
peiiiaps, no philosophical or satisfactory account 
can be given of it. Such of my readers, there- 
fore, who would wish for a more minute inquiry 

■ Mem. de I'Acad. de Berlin, torn, ii, p. 316. 

• De Insomn. cap. 3. 

3 Quae in vit^ usurpant liomines, cogitant, eurant, vi- 
dent, quaeque agunt vigilantes, agitautque, ea cuiqne in 
somno accidunt. De Div. 

♦ Essay on Human Understanding, book ii, chap. 1, 
jec. 17. 

5 Observations on Man, vol. i, sec. 5, p. 383* 
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into tlie opinions I have stated above, I rantt t9- 
fer to tlie respective authors whom I have quoted'. 
Prom the scenes of nocturnal imaginatiun, tha 
readier, who is fond to find amnsement even in a 
serious subject, will be glad, perhaps, to be trans- 
ported into the regions of poetical fiction. And 
here we Unci, that the Fancy is not more sportive 
in dreams, tiian are the poets in their descriptions 
of her noctnrnal vagaries. — I shall be^n first wilh 
ttat admirable speech in Ronieo and JuUef, oa 
the effects of tlie imagination in dreams: 

O, then I see, Queen Mab hatli been with job. 
She is the l^ancj's mldwil'e, and slie cornea 
In sbape no bigi^cr tliao an agat stone _ 

(Id tbe fore finger of an ttldermui; ~ 

Drawn with u team of little alomieg. 
Athwart men's hohcb be tlie;y lie asleep: 
Her wBggou-sptikes made of loue s{>inners \tp; 
The cover, ol' Ihe wingB of grasBhoppers ; 
The tracea, nf the smallest spider's web ; 
The cOirarft, of the moonshine'* watery beams; 
Her whip, of criiket's hone ; tlie laah, of &M ; 
Her waggontr, a small grey-cuuted gnftl, 
Not half BO big as a round little worm, 
Prickt froia the lazy finger of a maid. 
Jlerchuriot \% an empty hnxcl unt. 
Hade by the joiner Kijnirrel, or old gmb. 
Timeout of mind the fairies coachniakrrs: 
And JD this stale she gallops night by nig4i(, 
Thro' fovers brains, and then they dream of love; 
On courtiers \v.tm, that dreaii on ciirtsieB tvniti 
O'er iKv^yers ffligers, who Jitralt dream on recsi 
O'er ladie» lips, who strait on IdBHeB dream. 
Which oft llie ang'tT Mab wilh blisters plagnes, 
Secause tlieir breatha wiUi sweetmeats tdoled ar*. 
Sometimes bIic gaHo|>B o'er a lawyer's bos«. 
And then ilrcams lie of Nnelling not a sirit : 
And somctinies come she with a titfac-pig^ (ail, 
Tkkling the pardon as he lies asleep ; 

■ See «iso Baxter on tfie SonI, vol. ii. Stewart's "TXt^ 
mcnts ofthe PhiluH. of the Mind, p. 33ti, 348, and GMmI' 
Lucretius, note to \ah. iv. Tcr. 93fi. 
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Tlien dnaotui lie of aiidtber benefice : 
Sometimes she driTeth o'er a soldier's neck, 
And then he dfettms of cutting foreign throats^ 
Of breaches^ ambuscades, Spanish blades. 
Of healths ^te fatiiom deep ! and then anon 
Drums in his ears, at which he starts and wAkcS ; 
And being thus frighted, swears a prayer or two> 
And sleeps again. 

.Lacretias, in the verses fhat immediately follow 
ay motto, and Petronius, in his poem on the Va- 
nity of Dreams, had preceded our immortal bard 
in a description of the effects of dreams on differ- 
CQt kinds of persons. Both the passages, to which 
I allude, only serve to show the vast superiority of 
Shakspeare's boundless genius : their sense is tiins 
admirably expressed by Stepney : 

At dead of night, imperial Reason sleeps. 

And Fancy, with her train, her revels keeps. 

Then airy phantoms a mixed scene display. 

Of what we heard, or saw, or wished by day ; 

For Memory those images retains 

Which passion formed, and still the strongest reigni^ 

Uantsmcn renew the chase they lately run, 

And generals fight again tlieir battles won. 

Spectres and furies haont the marderer's dreams; 

Grants and disgraces are the courtier*B themes^ 

The miser spies a thief, or a new hoard ; 

The cit's a knight ; the sycophant a lord, 

Thus Fancy's in the wild distraction lost, 

With what we most abhor, or covet most. 

Hononrs and state before this pliantom fall ; 

For Sleep, like Death, its image, equals all. 

Chaacer, in his tale of the Cock and Fox, has a 
ibe description,, 'dins versified by Dryden : 

Dreams are but interludes which. Fancy makes : 
When monarch Reason sleeps, this mimic wakes ; 
Compounds a medley of disjointed things, 
A court of coblers, and a mob of kings: 
Light fumes are merry, grosser fames are sad : 
JB<rth aie the reasonable soul run mad i 
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And many monstrous forms in sleep we see,- 
That neither were, nor are, nor e'er can be. 
Sometimes forgotten things, long cast behind, 
Bush forward in the brain, and come to mind. 
The nurse's legends are for truths received. 
And the man dreams but what the boy believed. 
Sometimes we but rehearse a former play, 
The night restores our actions done by day , 
As hounds in sleep will open for their prey. 
In short, the farce of dreams is of a piece. 
Chimeras all ; and more absurd or less. 

And Shakspeare again: 

I talk of dreams^ 
Which are the children of an idle brain^ 
£egot of nothing but vain phantasy, 
which is as thin of substance as the air^ 
And more inconstant than the wind. 

Nor must Milton be omitted : 

In the sou! 
Are many lesser faculties, that serve 
Reason as chief; among these Fancy next 
Her office holds ; of all external things, 
"Which the five watchful senses represent. 
She forms imaginations, aery shapes, 
Which Reason joining, or disjoining, frames 
All what we affirm, or what deny, or call 
Our knowledge or opinion ; then retires 
Into her private ceil, when Nature rests. 
Oft in her absence mimic Fancy wakes, 
To imitate l\er ; but misjoining shapes, 
Wild works produces oft, but most in dreams, 
111 matching words or deeds^ long past or late.. 

From these poetical descriptions let us proceed 
to take a view of the principal phenomena in 
dreaming. But I shall first give Mr. Locke's 
beautiful account of Modes of Thinking, as it will 
greatly illustrate the preceding observations: 

** When the mind (says he) turns its view in- 
ward upon itself,, and contemplates its own actions 
thinking is the first that occurs. In it the mind 
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observes a great variety of modifications, and 
thence receives distinct ideas. Thus the percep- 
tion, which actually accompanies, and is annexed 
to any impression on the body, made by an exter- 
nal object, being distinct from all other modifica- 
tions of thinking, furnishes the mind with a dis- 
tinct idea, which we call sensation; which is, as it 
were, the actual entrance of an idea into the un- 
derstanding by the senses. The same idea, whea 
it occurs again without the operation of the like^ 
object on the external sensory, is remembrance:. 
if it be sought after by the mind, and with paia 
and endeavour found, and brought again in view, it 
is recollection : if it be held there long under consi- 
deration, it is contemplation : when ideas float in our 
minds vnthout any reflection or regard of the under- 
standing, it is that, which the French cdllreverie ' ; 
our language has scarce a name for it. When 
the ideas ^at offier themselves (for as I have ob- 
served in another place, while we are awake, there 
will always be a train of ideas succeeding one ano- 
ther in our minds) are taken notice of, and, as it 
were, registered in the memory, it i& attetUion : 
when the mind, witli great earnestness,, and of 

There is a phenomenon in the mind, whi(!h, thongh it 
happens to us while we are perfectly awake, yet ap- 
proaches the nearest to sleep of any I know. It is called 
the revenet or, as some term it, the brotmi study, a sort 
of middle state between waking and sleeping ; in which, 
though our eyes are open, our senses seem to be entirely 
shut up, and w^e are quite insensible of every thing about 
us, yet we are all tlie while engaged in a musing indo- 
knce of thought, or a supine and lolling kind of roving^ 
*finom one fairy scene to another, without any self-com- 
mand ; from which, if any noise or other accident rouse 
us, we wake as from a real dream, and are often as much 
at a loss to tell how our thoughts were employed, as if we 
liad wid(.ed from the soundest sleep. This is fretjuently 
called dreaming, sometimes absence, a thing often observed 
in lovers and people of a melancholy, or indeed specuLaU\Q 
turn. Fwdyce's Dial m JSducaiion^ vol, ii, p, Slbv). 
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choice, fixes ils view ou any idea, considers it oa 
all sides, and will iiot be called oil' by the ordinaty 
solicitation of other ideas, it is what we call i»- 
ttnlion, or itudi/. Sleep without dreaming is rest 
from ail these : and dreaming itself, is the ha¥ii>g 
of ideaii (while the outward senses are stopped, so 
tiiat they receive not outward objects with tiieir 
nsiial quickness) in the mind, not suggested bj 
sffly external objects, or known occasion, nor tin- 
der any choice or conduct of the luiderstanding at 
all; and whether that which we call eattiet/, h« 
not dreaming with the eyes open, I leave to hi 
examined." 

Dr. Seattle, in his Dissertations Moral and 
Critical, has an ingenious essay on this subject, in 
which he attempts to ascertain, not so much tb& 
tffideni, as the final causes of tliis phenomenon, 
and to obviate those superstitions in regard to it, 
which have sometimes troubled weak minds. He 
labours, with great earnestness, to show, that 
dreams may be of use in the way of physical ad- 
monition ; that persons, who attend to them with 
this view, may make important discoveries witk 
regard to their health ; that they may be service- 
able as the means of moral improvement ; that, 
by attending to them, we may discern our predo- 
minfflit passions, and receive good hints for the 
regniatioQ of" them ; that they may Iiave been in- 
tended by Providence to serve as an amusement 
to the mental powers ; and that dreaming is not 
universal, because, probably, all constitutions do 
Bot require such an intellectual amusement — ^Iq 
observations of this kind we may discover tiie iii-i 
gennily of fancy and the sagacity of conjecture ; 
we may find amusement in die arguments, but we 
look in vain for satisfaction. Nature, certainly, does 
Bothing: in vain ; Imt I am far from thinking, that 
JUOD is able, in every case, to discover her iateii- 
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tions. Final causes, perhaps, ongbt never to be 
the flabje^t of hnman speciilation, but when they 
Are plain and obvious. To substitute vain con- 
jectures; instead of the designs of Providence, on 
sabjects where those designs are beyond our reach, 
serves only to furnish matter for the cavils of the 
sceptical, and the sneers of the licentious. 

Anumg the many striking phenomena in our 
draunis, it may be observed, that, while diey l^t, 
tke memoir seems to lie wholly torpid, and the 
inderstaiidmg to be employed' only about such ob- 
jiBcti as are then presented, without comparing the 
fteKOBtt with the- post. When we dream, we often 
Convene wifli afiriend who is either absent or 
dndy without remembering that the ocean or the 
ffave Id between us. We float like a feather 
Wpfm the wind; for we find ourselves this mo- 
ttient in lEkigland, and liie next in India, without 
relecting that Hie laws of nature are suspended, 
tit inquiring hew Ibe scene could have been so 
ftiddenly shifted before us. We are famiUfff with 
j^dfgies; y^ accommodate ourselves to every 
event however romantic ; and we not only reason^ 
bnt act upon principles, which are in llie highest 
degree absurd and extravagant. Our dreams^ 
moreover, are so far from being the effect of ffe. 
Tdtuntary effort, that we neither know of what wo^ 
dhaA dream, nor whether we shall dream at all. 

But sleep is not the only time in which strang9^ 
and unconnected objects involve our ideas in con- 
fusion. Beside the reveries of the day, of which 
I have already spoken, we have, in a moral view, 
our waking areamsy which are not less chimerical, 
and impossible to be realized, than the imagina» 
lions of the night. 

Night visions may befriend—— 

Our wMne dreams are fatal. How I dreamt 

W things voapossMQ \ (Could sleep do moie?^ 
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0( joj» pvrpctual io pfrp^hial chau^l 
Of atabic {jlcasurcB uii the tuMJDg wave ! 
Eternal siuiHliiDe in the storms of life ! 
How ririitj were inj noontide trances linn^ 
With goixeoug lapeBtriea of pictured joy»l 
ioy beiibid joy, in endless peispective ! 

Till, at dealh's toll. 

Starting 1 woke, and found myself nuilose. 

Somi;tiines, in our i/etping dreams, we inu^nS 
nnrselves involved in inextricable woe, and ei^^i 
at waking, the eujtacy of a detivenince frOm it* 
" And such a deliverance (says Or. Beattie) «ill 
every good man meet witli at laiit, when he U 
tukeu aviay I'roni the evils of life, and awakes iii 
the regiuuH ut' everlasting' light and peace ^ looking 
back upon the world and its truubles, with a eur* 

Srise and a tjatislaclion. Minilar in kind (though far 
igher in degree) to tLat which we now feel, when 
we escape Irom a teiriljiog dream, and open our 
eyes to the sweet serenity of a summer luoming" 
Sometimes, in our dreams, we imagine :i(^e^eB of 
pure and unutterable joy ; and how much do we 
regret, at waking, lliat tlie heavenly visiou is nft 
mure ! But what must be the raptures of the gooJ 
man, when he enters the regions of immortality, 
and beholds the radiant fields of permaneiit de- 
light \ The idea of such a happy deatli, such ft 
sweet transition from the dreams of earth to th» 
realities of heaven, is thus beautifully described 
hy Drydeu. in his poem entitled £teonura. 

She passed serene! j with a single breath ; 

7'hiit muuent perfect health, tlie next was deaUi ; 

One sigh did her eternal blisn assure ; 

So little penance needs, when souls are almost pure. 

As ^nlle dreams our waking tlioiiglits putaue ; 

Or, one dream pust, we elide into a new ; 

So close tliey I'l>11ow, and such wild order keep, 

Wc think ourselves awake, and arc asleep; 

Ho softly deatli sncceeded life in her : 

Stie did but dream of heaven, and ajic waa theie I 
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TERNAL REFLECTIONS, 

e doux Printemps revient, et ranime k la fois 
es oiseaux, les zephyrs, et les ileurs, et ma voix. 
ans les champs, dans les bols, sur les monts d^alentovr^ 
ue toat lit de bonhefur, d'esperance, et d'amour ! 

DE LILLB. 

Lo ! where the rosy-bosomed Hoars, 

Fair Venus* train appear, 
Disclose the long-expecting flowers, 

And wake the purple ^ear ! 
The attic warbler pours her throat. 
Responsive to the cuckoo's note, 

The untaught harmony of spring ; 
While,' whispering pleasure as they fly. 
Cool zephyrs through the clear blue akj 

Their gathe/ed fragrance fling. orat. 

?HE multiplicity of beautiful objects in the 
itioD, and the variety and constant vicissitode 
he seasons, are less to be wondered at by the 
itemplative Philosopher^ than the inattention 
indifference with which they are too often be- 
I. A rural excursion is productive of very 
9rent reflections in ordinary minds from what 
iom would suggest with admiration, and de- 
ion utter with reverence and awe., Man, as if 
owed with no higher faculties than the beasts 
the field, * wanders often with brute uneon- 
►us gaze,' and discerns not * tlie mighty Hand, 
t, ever busy,' upholds, informs, and actuates 
whole. 

iV^hat TuUy has observed on a different occa- 
I, may be applicable likewise to all contempla- 
is on the beauties of Nature and the Seasons^ J 
. is a very forcible recommendation of them » I 
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Omnia profcrt^, cuii w a rirlntibiis relins refmt 
ud humniias, e.icehiil3 mn^nifictniiilsijuf et HieH e\ 
len/tfC : ' The contemplation of celci^lialthin^ will 
moke a coan both speak and think more subhmelj 
atul inogTiJIiceiitly, when he descends lo human 
ofFairs.' — They have a tendency to exalt the mini 
above the low and groTelliit^ ideas that enslave Ae 
vdgar, tlie prepossess ioua of ig;norance, and ^ 
terrors of anperstition. By a iund of philosogiki- 
col iieoessi^, they superinduce a habit of seriom 
and devotional retlection, and,, by & hofpy conse- 
quence, a delight Ja the es,epci<e8 of piety, be- 
nevolence, and virtue. They are productive, also, 
of the sweetest and most permanent sati->faction ; 
so well is pIriMsophy, in this respect, entitled ts 
the noble eaiogy of Milton : 

How oHarmHi? in itivint* pPiil(i<ii>phy T 

Not iMrd) antf m'abbcd. as iliill VOiM M^poie, 

BHtniuiiual u is Apolln'« Int':, 

Anif a perpetual' feast of nectared iweeti, 

Wh«i« Qo crude surfeit reiguh 

Whh the poets in every ag'e Spring" has been 
one of the moat favourite subjects. Whrnt they 
wouW describe the beauties of Paradise, ^d the 
fielicities of llie Golden Age, their Spring flon- 
rishes in perpetual verdure, and smiles with ever* 

I lasting pleasure. Thus Milton adorns his Eden : 
Aira, vernal airs, 
BreathiD^ flic amcll itr Geld iinil grove, ntfnna 
The tECnbling leavi^s, nliile universal Pnn, 
Knit witli tl)c Grnnes nnil tbe Hours iD dftoee. 
Led on th' eternal Spriug. 
And Ovid describes his Golden Age, 



Mnlcebant zi 

The llow'rs unsown, in fields and meadows reignnd^ 
Atdwesteni winds inmiortsJ Spring maiutBiiieil. 

DRVDl^N. 
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One of the most beautiful ornaments of poetry 
is the creation of imaginary beings, or the per- 
sonification of inanimate objects. Such a fa* 
vonrite as the Spring could not, in course, be 
)ieglected or forgotten. It has been described as 
t youth of a most beautiful air and shape, but not 
yet arrived at that exact symmetry of parts, wliich 
maturer years might be supposed to give him. 
There is such a bloom, however, in his coun- 
tenance, with such sweetness, complacency, and 
pleasure* that he appears ereated to inspire everj" 
bosom with delight He is dressed in a flowmg 
mantle of green sUk, interwoven with flowers ; a 
chaplet 6f roses on his head, and a jonquil in his 
hand. Primroses and violets spring up sponta^ 
neously at his feet, and all nature revives at his 
exhilarating aspect. Flora attends him on one 
hand, and Vertumnus, in a robe of changeable silk, 
on the other. Venus, with no other omam^it than 
her own beauties, follows after. She is succeeded 
by the Graces with their arms entwined, and with 
loosened girdles, moving to the sound of soft mnsic^ 
and striking the ground alternately with their feet. 
The Months that properly belong to tliis season^ 
wppeax likewise in his train, wim suitable emble^ 
knatic decorations. 

Measure is represented as taking her flight in 
Winter to cities and towns, and revisiting the 
gladdened country in Spring. Mrs. Barbauid has 
beautifully described this, as well as the gradual 
progress of the season, from its earliest infant ef- 
forts, to the perfection of vernal beauty in the de^ 
lightful month of May. 

When' Winter's hand the rough'nin^ year deformf. 
And hollow winds foretel approaching storms, 
. Then Pleasure, like a bird ot* passage, flies 
To brighter cUmea, and more indulgent skies ; 
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Cilics Bndcoarl« allure her sprigiitly 
from ihe lileak mountain uid the nuked plain; 
Ami guiil Kod gems with utiiicial blaze, 
Kii|>]>1}' the sitkly sun's decliniug rays. 
Hot soon, returning; on the wtstem gale, 
Ahe seeks the bosom of tbe gnasj vale ; 
I'bcre, wnipl in careless cmse, sttnnei the }yre. 
To tilt' wild witrblioKB of the woodland quire : 
Tbe daisied tiirfher humble throne supplies, 
And early primroses around her rise. 

Now the glad psjUi her frown rone unbinds, 
And o'er her bosom breathe tlie western winds. 
Already now the snowdrop dares appear. 
The first pule bloiuuim of tli' unripened year ; 
Asl'lura's breatli, by some transfonning poVr, 
!Ind chang:ed an icirlc into a llow'r : 
Its name and hue the tcenllcss plant retains. 
And Winter lingers in its icy veins. 
To tiiese succeed the violet's dusky hue. 
And each inlerior lluw'r of fainter hue ; 
Till riper montlis the perfect year disclose, 
And Flora cries exulting, See my ruse. 

What a ■wonderfttl re\'oIutioii, indeed, in &t 
universal aiipect of Nature does the return uf tlus 
lovely season exjiibitl After baviu^ been looff' 
buund up vitb frost, or uverspt'eud ititli sDoWf 
the earth once more displays all the variety of 
plants and flowers, is arrayed with the most betui' 
tii'ul and enlivening verdure, variegated with a 
numberless variety of hues, and e^iiales odoura 
ED eKqnisitdy pure and fragrant, that every sensv 
ofevraj'creaturois awake to inexpressible delight. 
Forth in the pleasing Spring 

His beauty walks. His tendcnHus ami luve. 

'Wide flush the iielda ; the sollcnjag air is balm ; 

£gIio tlic mouiitiiius round ; tlic forest sntilea ; 

And every senai;, and every heart is joy. Thomson. 

The blossoms nf trees in Spring present to tho J 
eye the most agreeable apectatle -, and whila they I 
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yield the most exquisite delight to the fervent ad- 
mirer of the beauties of nature, afford to the mo^ 
ralist a never failing source of the most pleasing 
reflections : 

Fair pledges of a fruitful tre«^ 

Why do you fall flo fast ? 

Your date is not so past. 
But you may stay yet here awhile^ 

To blush and gently smile ; 
And go at last. 

What were you bom to be 

An hour or two*s delight ; 

And so to bid good night ! 
•TPwas pity Nature brought you forth 

Merely to show your worth, 

And lose you quite. 

But you are lovely leaves, where we 
May rea<i how soon things have 
Their end, though ne'er so brave : 

And after tliey have shown their pride. 
Like you awhile they glide 

Into the grave. herrick. 

STone of the other seasons can vie with Spring 
in lovdiness and amenity. It has tlie same 
order among them that the morning has among 
the divisions of the day, and youth among the 
stages of life. It may be called the favourite 
season oi harmony ; for the warblings of the feaj 
thered tribes have been observed to have now a 
peculiar wildness and sweetness of melody. Nor 
is its sweet influence confined to the songsters of 
the groves : it per\'ades the whole animal creation* 
But I must confine my observations to its influence 
on mau, that I may not be led to escceed the limits 
of this Paper. Thomson, in his inimitable Sea- 
sons, has left nothing on this subject for future 
poets to describe. 

In the opening of Spring, and the subsequent 
renovation of Nature^ how very sensibly is the 

9 
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hmnsn soul vxhiluriiled liy tliat sense of pleaaurp, 
wfaii'ii iusjtireii tli« bircU willi melody, aud (he 
wliole crentKui wiih joy. Jii lliis seaiion, wUen oe 
contemplate tlie gmilin)^ auciie:i around, tliose k- 
cret uverllovings.of gladness are difl'used overths 
Boul, which compose what Milton espressivelj 
calls ' vernal delight,' and which I have heurd 
denominated, with no less beauty niid jiropriety, 
* the smile of Mature.' What an exquisite sens* 
of this does the virtuous philosopher experience! 
The creation, particolariy iu this lovety sei 
is a perpetual feast to the mind flf a good i 
From all that he beholds, he receives iniitructioil 
and delig;ht. 

In every flower, leaf, or blade of grass, a seriei 
of fables may be read, whose moral is in the 
heart. To those who have known the pure and 
tranquil enjoyment of a mind at leisure, to reposs 
and dream amid the (;reen eaiHi's woods and vales, 
»nd &ud tJiat there is iu the mateiial ivorld aroun' 
us more tlian will fill tlie f^zc of the urtist, <i 
inspire the reverie of Ibe enthusiast — lliat there is 
in all that the divine Intelligence has moulded, - 
principle of moral meaning and an iiilierence n 
moral life; to Em:h, the following lines from Mr< 
"Wilson's Hymn to Spring will reca) many i'M-Ungi 
of luxury. Speaking of the flowers, buds, lainlM) 
Slc. thnt come with bpnng, he says, 

O blested tlui)|;ii '. 
At sifrht oftliia your pcrlbct innoct-nce 
The xlcnier llioutcbls «rniiinhu'ii1 niMt swrj 
Into 1 mood ns niild « woman'x dreams. 
The ttrifc of wsriting iotetltct, the slir 
Of hoprs ambitions, the diiiturliiii^ ijuund 
or lame, and alt thai woribipitcd pn^fiinliy 
Thai ardent cpirils burn for in llicir pridi\ 
I'ly like tlispartijig L-louds, and U'nvi< Ihu totX 
Pure aud iMvur a* tke blue dqilhsDl' heaven. 
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Tbe poet tfaus continues his pleasing theme : 

Now is the time iu some meek solitude 

To hold commufiion with those innocent thoughts 

That blest our earlier days ; — to list the voice 

Of Conscience murmuring from her inmost shrine. 

And learn if still slie sing the quiet tune 

That filled the ear of youth. If then we feel, 

That mid the powers, the passions, and desires. 

Of riper age, we have still kept our hearts 

Free from pollution, and, mid tempting scenes. 

Walked on with pure and unreproved steps, 

Fearless of guilt ^as if we knew it not ! 

Ah, me ! with what a new sublimity 

1^1 the green hills lift up their sunny heads, 

Opiselves as stately 1 smiling will we g^e 

On the clouds whose happy home is in the heavens ; 

Nor envy the clear streamlet that pursues 

Hit course, 'mid flowers and music, to the sea. 

But dread the beauty of a vernal day, 

Tliou trembler before memory ! 

Providence, indeed, has adorned the whole 
creation with such a variety of. beautiful and 
ueibl objects, that it is impossible for a mind, 
not imbruted by mere sensual enjoyments, to con- 
template the scenes around without some of the 
tweetest internal sensations of which man can be 
lasceptible. Bat when to the delightful satis- 
'action which rural objects afford, we add an oc- 
asioiial attention to the studies of natural philo- 
iophy» our relish for the beauties of the creation 
I quickened, and rendered not only pleasing to 
he imagination, but to the understanding ; and it 
I an unquestionable truth, that the man who ex- 
ends his inquiries into the works of Nature, mul- 
iplies, in some degree, the inlets to happiness, 
[ne philosopher is not content with the lulling 
nurmur of brooks, or the enlivening melody of 
irds, with the shade of embowering woods, the 
erdure of fields, or the embroidery of meadows, 
le will reflect, on the contrary, on the inlinit^ 

VOL. I. L 
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Tjuiety of benevolent tinrposes to wLIl-Ii tliej al 
all subsenieut, tmd tlie wonders ol' that l)iW 
Wisdum of wliicli tliey all exhibit sock impre 
sloiis. White the pleasures of the eye, in cours 
are heightened, his soul is exalted to that ratJun 
admiratiud, which insensibly leads to loie a 
fidoralion; and while he 'walks superior au 
tlie glad creation, musing praise, and look! 
lively gratitade,' with a kind of sacred ecstaoy 1 
exclaims, 

TheKC are ihy glorious worki. Psront of Good, 
AlDiiglily, Thine tlu» uiiiverssl rrame. 
Thus wondroas fair: Thyself how wondrous thM 
Vfispeakablc! miltd:*. 

While nnusutd sweetness thus inspires the whg 

treation with a purer joy, the moral philoso^ 

is led to inquire into the natural effects of d 

delightful influence, not only on the frame, 1 

on the heart of n>au. Tlie aDTections, he ii foi 

to imagine, are all attuned lo bene\ oleuce, a 

each discordant passion soothed to serenity 8 

peace. This beautiful idea is adopted by ThooiM; 

Cau fierce passions yex liis brea!it, 

Wliilc every giile is ponce, aud every gtmtt 

Ib melody * 

With what a generous satisfaction too will 11 
tntmily reflect on the restorative ellects of S|>rii 
The convalescent, so lately wretched, so long i 
pressed by the heavy load of paiu, and languor, t 
disease, now leel, as it were, a new creation ; ■ 
jsveet are tlie cheering seuaatiuns, sweet the i 
wonted joys, that now recal tbem to the exi 
of strength and happiness of health. 

Fair the face of Spring. 
When ruraJ songs and odours wake the mom 
To every eye ; hut how moch more lo his 
> Bound whom the: bed of aicknesslun^ diffused 
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Its melancholy gloom I How doubly fair. 
When iirst with fresh-bom vigour he inhales 
I1ie balmy breeze, and feels the blessed suii 
Warm at his bosom, from the springs of life 
Chasing oppressive damps and languid pain ! 

AK£\SIDE. 

But as the human mind is not universally tho 
same, the renovation of spring sheds not on all 
alike its enlivening influence. Some persons, at 
times^ experience sensations very different from 
that gaiety which is supposed to be inseparable 
irom the vernal season. Amid the bright verdure 
of the earthy the ga^ variety of trees and flowers^ 
and the serenity of the blue concave, a kind of 
tranquil melancholy enters into all their solitary 
moments, which tiie beauties of the landscape, 
and the melody of the birds, will rather soothe 
dian overcome. Among the various reasons that 
may be given for the occurrence of such pensive 
ideas, is the recollection, perhaps, that the Spring 
brings back with it the remembrance, but not the 
return of our youthful scenes of hilarity and 
strength ; and that while Nature, in regular vicis- 
situdOy is renewed in youth and beauty, man hastes 
^ace to that wintry state of infirmity and decre- 
pitude, when the brightest Spring must cease to 
charm, and life itself expire, under the pressure of 
accumulated years. Indulging such sentiments 
as these, one may be disposed to address Spring 
in the words of Mirtillo, in the Pastor Fido of 
Guarini, the turn of which has been so beautifully 
copied by Milton \ 

* Thus with the year 
Seasons return, but not to me returns 
Day, or the sweet approach of ev'n or mom, 
Or sight of vernal blo<ini, or summer's rose. 
Or flocks, or herds, or human luce di\ iue, 

l2 
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O PrimaTera. f;ioventA dell* anno, 

Bella miidrc di liori, 

P'cibe novtile, e di novdli unori; 

fu Icrni Uen, na Ifco 

Non lurrtano t sereni 

E ruriunnli di delle mie gioje. 

Thus admirably iinitaled by Drummond oFHav- ' 
thomden : 

Swed SprinFc ! tlion com'st nilh all tliy gnmily traja, 
Thj head in flames. Ihy mantTe lirij;''' with flowers, 
The eephyra curt the p'ccn locks of the plain, 
Tlie cloadsforjoy in pearls weep down uiesEioiren. 



SweetSprinel thou com'at — batah! mypleasajilbaOBj I 
And happy days, with Ihee eome not again ; 
Mid memorials only of my pain. 



I 



Do with tiiee come, which ti 

Then art the same, which still tboa wert before, 

Delicions, liu^, amiable, fair; 

But alie, whose breath imbalmed thy wholesome air. 

Is gone : nor gold, nor genu cun her restore : 

Neglected virtue, aeasona go and come, 

WJiieo tbine Eorgot lie elosed in a fomb ! 

Let ihea considerations of this kind incnicate 
^ome useliJ leKson, and they may, at times, be 
innocently, it' not too frequently indulged. Let 
Xliem teach the young and gay the necessity of 
making use, at the same time, of the spring of the 
year and the spring of life ; of acquiring, whil« ' 
tlteir minds may yet be impressed with new 
images, the love of innocent enjoyments, and a 
passion for usefiil and \irtuous wisdom. In 
fine, let them remember, as a fine writer has ex- 
pressed it, ' that a blighted spring makes a barren 
year, and that the vernal flowers, however beau- 
tiful and gay, are only introduced by Nature as 
preparatives for autnmaal fruits.' 

To persons advanced in life, true wisdom will 
not fail to administer the noblest motives for 
mauly consolatiDn and rejoicing hope. A good 
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nan will reflect, that since it is impossible for his 
leclining years to return to their first spring of 
lealth and vigour, it is yet in his power to soften 
the inconveniences he may feel, by the cultivation 
Df such virtues, and the enjoyment of such plea- 
mres, as have a natural tendency to produce an 
easy and contented mind. Taught to look into 
bi^lself, he will wisely reflect on the vanity of 
setting his heart on external enjoyments. He 
win feel nothing of that unsocial disposition, which 
the gloom of austerity excites. On the contrary, 
a pensive tenderness, a serene but not unpleasihg 
melaneholy will be diffiised over his soul, inspiring 
die sweet tranquillity of benevolence, yet awake, 
at the same time, to all the active energy of good- 
aess. Hence the charms of a virtuous life, and of ft 
devout intercourse with the God of Seasons, *• the 
Great Arbiter of life and death.' For he knows, 
' that hu Redeemer livethj and that he shall stand 
et the latter day upon the earth ; and though after 
his skin worms destroy his body, yet in his Jiesh 
shall he see God! Hence he looks forward, not 
merely with a serenity of soul, but with the aspira-^ 
tions of piety, and the triumph of anticipating 
Utti: he looks forward to that blissful period, 
whtn the vicissitude of seasons shall be no more ; 
when * the spirits of the just made perfect* shall 
€8jjoy the society of angels and archangels, re- 
q>lendent in celestial beauty and happy in perpe^ 
toal spring. 
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A MOONLIGHT SCENE. 

Locidum cocli dccus — 

Sldemm n^aa. — ii' 

• The beauty ^ Acatca, llit gloiy of Hie itar 

THERE ore certain great and magnificent et 
jccts in tite creation, tlie eontemplatiun of «ktc 
has a tendency to produce a kind oi'intfraal elevi 
tion and expansion ; to raUe the mind above its o 
dinary state ; and to excite a degree of wonder U 
sstonishment, which it cannot otten express. Tl 
emotion is certainly delighted; but it is entirely < 
the serions kind; and it is attended most ecu 
raonly, by a degree of solemnity and awe, very dj 
lerent from the sprightly sensations inspired t 
scenes, tliat plow, as it were, with excessive r\ 
diance and overpowering beauty. 

The avejics, indeed, which are most calculated t 
iiifipirt! ' suhlimilieH of tlionght,' arp not so i 
the smiling landscape, the variegated fields, 
dazzling skies, us the vener.ihle woods, the bigi 
impending cUff, or the headlong torrent. HeitM 
too, nocturnal views iire commonly tlie most sab 
lime. The firmament, filled with stars, that i 
scattered tlirough infinite spitce, with such mi _ 
nificeut profusion, impresses the imagination witi 
ideas far more grand ajid awliil, than when ^^n^ 
view it enlightened by all the splendour of thi 
Elm. Of this sentiment is our favourite poet " 
Uie Xight : 
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CMf mitigated lustre ; courts thy sight. 
Which suffers from her tyrant brother's blaze. 
Night grants thee the full freedom of the skies^ 
Nor rudely reprimands thy lifted eye — 
Night opes the noblest scenes, and sheds an awe. 
Which gives those venerable scenes full vreight, 
And deep reception in th' intendercd heart 

!lie objects^ moreover, which the eye contem-^ 
lates by day, do not affect the pensive mind witlt 
pleasure so serene, if I may so express myself^ 
s the milder glories of a moonlight evening. 
Ve then behold a new picture of things, which 
i more delicately shaded, and disposed into softer 
gfats, than that which the radiant ruler of the day 
ad before displayed. Each tumultuous care and 
nportant agitation has vanished with ' the garish 
ye of day.' The discordant passions are soothed 
ifo serenity and peace, by the stillness of all 
round* In this happy moment we imbibe, as it 
fere, the universal repose of Nature ; for there 
I not an object but seems to be at rest ; and the 
nosing wanderer can scarce forbear to exclaiuk 
rith Lorenzo, 

How sweet the moonlight sieeps upon this bank * ! 
Here will we sit, and let the sounds of music 
Creep in oar ears ; soft stillness and the night 
Become the touches of sweet harmony. 
Sit, Jessica ; look how the floor of heaven 
Is thick inlaid with patterns of bright gold : 
There's not the smallest orb, which thou behold'st,. 
But in his motion, like an angel, singN, 
Still quiring to the young-eyed cheiiibinu 
Such harmony is in immortal souls. 

The greatest poets in every age have vied with 
ach omer in tlie description of a moonlight even- 
Qg. But, among all the treasures of ancient and 

' Merchant of Venice, Ac^t. 
JL 4 



modem poetrj*, i know rot one sttperioTi ftr| 
plea^itif; iniagerv, and variety of unniben, A 
that of Milton: ' 

Now ramc slill Rtrning; on, and Tniliglit gray 
Had in her sober Irvery sll things clnd ; 
Silence BcconipaDied : for besHi attd bird. 
They lo their gmssy couch, tkesc lo their nols. 
Were slunk, all but tlie wakeful nightingale ; 
Khe all night long her amoroHsdeseautsung; 
Silence wa« pleased ; now i^owed the thmament 
Wilb living lapphirs; Hn^perHX, that led 
The starry host, rode brightest, till the Bfocni, 
Hi^ng IB clouded majesty, at length. 
Apparent queen, unveiled her [leerleaa light 
And o'er the dark her silver mantle threw. 

I can recollect only one description tbat iA \ 
worthy to be mentioned alter this. It is of » | 
fine moonlight night, by way ol' simile, in &el 
eighth hook of the Iliad. It is esteemed, indeed,! 
a masterpieL'e of noctitmal painting. But Mittoo'&l 
description, it must be observed, leaves ofTvhere^ 
that of Homer begins : 1 

A* when the Moon, refulgent lump of night | 

O'er heai'n's dear azure slicils her sacred light, I 

When not a breath distarbit tlie deep serene, I 

And not a cloud e'ercasis the solemn scene, ] 

Arennd her throne the vivid planets roll. i 

And stars unnumbered gild the glowing pole; | 
O'er the dark trees a yellower verdure ahed. 

And tip with silver evorj' mountain's head ; j 

Then shine the vales, the rncka in prospect rise, I 

A Hood of glory bursts Ih'in nil the skies: j 

The conscious swiiins, rejoicing in the fliji^t, j 
I'^ye the blue vauti, and bless the ineful light, fops. I 

Nor have tlie Sacred Writers been unobservant j 
of this bright ' sovereign of the sliades '.' The i 
patriarch Job observes, Ihal he could behold ' t/i« ( 

' Nenionimque poiens Uiana. Horace. 
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moan walking in brightness^ withoat being se- 
duced to the adoration of aught but the great 
Creator of the universe. And the Psabnist, from 
a view of the nocturnal heavens, expresses himself 
in the most reverential language of astonishment 
and humility : * When I consider the heavens, the 
work of thy fingers ; the moon and the stars, which 
thou hast ordained; what is man that thou art 
mindful of him, and the son of man that thou 
visitest himf — Nor must we omit to mention 
again the wise Son of Sirach, although his writings 
are not admitted into the sacred canon: ' The 
Lord made the moon also to serve in her season, for 
a declaration of times, and a sign of the world. 
From the moon is the sign of J easts, a light de- 
creaseth in her perfection. The month is called 
ifier her name, increasing z&onderfuUif in her chang- 
mg, being the instrumtnt of the armies above, shining 
m the firmament of heaven ; the beauty of heaven^ 
the glory of the stars, an ornament giving light to 
the highest places of the Lord. At the command of 
the Holy One they will stand in their order, and 
never faint in their watches.' — This is paraphrased 
with great elegance and spirit by Mr. Broome, the 
honoured and not unequal coadjutor of Pope, in 
his poetical version of the Odyssey : 

By Thy command the Moon, as daylight fades. 
Lifts her broad circle in the deepening shades; 
Arrayed in glory, and enthroned in light. 
She breaks 3ie solemn terrors of the night ; 
Sweetly inconstant in her varying flame. 
She changes still, another, yet the same ! 
Now in decrease, by slow degrees she shroada 
Her fading lustre in u veil of clouds ; 
Now of increase, her gathering beams display 
A blaze of light, and give a paler day ; 
Ten thousand stars adorn her glittering train. 
Fall nvhen she falls, and rise with her again; 
And o*er the deserts of the sky unfold 
Ueir bumiDg spangks of sidereal gold: 

l6 ^ 
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Through the wide henveiiB she moves sereMlj bri^ 
Qupeu of the jpy sttendanlsof the ni^t; 
Orb abme orb in sweet eoiiflixion Ilea, 
And with a briglit disorder paints the «kies. 

But tliis noble subject is not monopolized hy&D 
poets: it affords ample room for inquiry to the 
Contemplative Philosopher, Of all tlie celestial 
orbs, the Moon, next to the Sun, lias Uie most be- 
neficial intluence upon oor globe. And if 
hraatiful appearance in the skies, with such regular 
and constant variations, were insufficient to attract 
bur attention, she would at least inspire us with 
the warmest sentiments of gratitude and adoration 
toward the beneficent Jleing. who has formed wd 
stationed her in such a manner, as to lie pl-oducti^1l 
of the most signal advantages to the Kartli. 

By the naked eyo we caji discover many of the 
most remarkable phenomena that distinguish the 
Moon from the innumerable orbs around her. We 
find her to be only a secondary planet, or attendant 
upon the Earth, revolving round it, from change to 
change, in twenty-nine days, twelve hours, and 
forlj-fbur minutes, and accompanying its circuit 
round the Sun in the space of our year. Her di- 
ameter is 2160 miles, and her distance fioni lJi»i 
centre of the earth 240,000, She goes round her 
orbit in twenty-seven days, seven hours, and ibrty- 
three minotes, moving at the rate of 3S90 milea 
j'lery hour; and she turns round her ajcis exactly 
in the same time tliat she revolves round the Earth, 
which is tlie reason ol' her keeping always the same 
•ide toward us, and that her day and night, takoi 
together, is as long as our lunar month. 

The Moon, like the Earth, is an urbicidar and 
opaqne body, which shines only by reflecting the 
Sun's light. While that half of her, therefoip. 
which is toward the Sun, is illuminated, the other 
talf is dark and invisible, Hencc^ she disappetuu 
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wben she comes between the Earth and the Sun : 

because her dark side is then toward us. When 

she is gone somewhat forward, we see a little of 

her enlightened side, which still increases to our 

view, as she advances forward, until she comes ta 

be opposite the Sun, where her entire enlightened 

ride is toward the Earth,, and she appears with a 

fiiU illuminated orb, which we call the Full Moon ; 

ker dark side being then tilrned away from the 

]^rth« ■ From the full she decreases gradually as 

Me proceeds llu'ough the other half of her course ; 

Bhowing us less and less of her bright side every 

day, till her next change or conjunction with the 

Sun, and then she disappears as before.. These 

different appearances having been observed by 

Endjmion,, an ancient Grecian, who watched her 

motions,, it gave rise to the fable of Diana falling 

iaiove with him.. 

These different appearances of the Moon, which, 
we call her Phases,, are sufficient to demonstrate, 
that she shines not only by any light of her own ; for 
otherwise, as her form is spherical, . we should al« 
ways behold her,. like the Sun, with a full orb- 
Philosophers, moreover, have observed, that one 
half of the Moon has no darkness at all ; the Earth 
eonstantly affording it a strong light,, in the absence 
0[ ihe Sun ; while the other half has alternately a 
■fortnight's darkness and a fortnights light.. Our 
Earth serves as a moon, to tlie Moon, waxing and. 
waning regularly,, but appearing thirteen times a$ 
large,, and; affording her tliiiteen times as much 
light as she' does to us. When she changes to us, 
the Earth appears iuil to her ; when she is in her 
first quarter to us, the Earth is in its third quarter 
to her.; and vice versa.. 

The Moon has no visible atmosphere, of any den-> 
sity, surroimdiog ber^ as we have : for if she had we 

ju6. 
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could aever sec lior edge so well defined m it ip* 
pears ; but there wnuld be a sort of mist or haanea 
■bout her. which would make the stars look faintet 
when they are seen through It '. But it has been 
, proved by obiiervation, that the stars which di^ 
appear behind the Mood, retain their iitll lustre; 
nutil they seem to touch her very edge, when tbej 
vanish in an instaot. Nor can there be any seai 
in the Mooa ; for if there were, she could have no 
clouds, nor rains uor storms as we have; becaose 
she has no such atmosphere to support the vapours 
which occasion tlicm. And it is apparent to aD, 
that when the Moon is above our horizon in the 
night-time, she is visible, unless the clouds of 
atinospherG hide her fiom our view ; and evei^ 
part of her appears constantly with the same so- 
reno and unclouded aspect. Those dark parts of 
the Moon, which were formerly thought to be seas, 
are now found to be only vast and deep cavities, 
and places wliich reflect not the light of the Sun 
EG strongly as others. For, by observations thiongk 
the telescope, the Moon has been found to be full 
cf high mountains and deep v^lies ; and some oT 

' The reasoning above given ui the text is not quit* 
correct MclaDdtrhiBlem has round fijeorelicatly, snil 
Schroder by hia obaervations, that the refracling pownr 
of the Moon's atmogpfacro is only about a twentj^nlk 
^rt or that of IheKartli's. And as the height of t)win> 
lerioi itrat» of the air which are dense enongh to break 
the ntys ofliglit in a monDcr perceptible to ua, does not 
exceed 64H jardt. an altitude equivalent to less than Iwo- 
fiflhs of a serond of ^pace ; the weakening of the liKht can^ 
not occur more than a quarter of a eeeond of time before 
the star is liid behind the moMi : and such a short interval 
must,ofneceMify, escape the notice of comnion observen. 
Scliroetcr, however, hac noticed it, and farther record* 
luuny observations upon lunar monntaius, vcilcanoer sriK, 
Ice. ; for which sen his ' Selenoto|)oprap!iiciil rraguiculV 
«[ Ibeanicle Moon in vol. viii. of Iho f antologl*. 
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these mountains, by comparing thetr height with 
the diameter of the Moon, are found to be tiiree 
times higher than the highest hilli upon our Earth. 
Sach are the principal phenomena that dis- 
tinguish this beautiful luminary. And if we advert 
to flie signal benefits of which it is productive to our 
globe, we can never be sufficiently grateful to the 
omnipotent Creator, who iu this, as well as in all 
bis works, has displayed iufinite wisdom and inex- 
haufitible goodness. How choerlcas and uncomlbrt- 
able would be our nights, but Ibr the constant re- 
turns of light, which this our sister orb, our laithful 
and inseparable companion, dispenses in such agree- 
able vicissitude! How highly useful are even her 
eclipses, in our atmospherical, geographical, and 
chronological calculations ! How salutary too is her 
atlxactive influence, which sways the ocean, and ac- 
tuates ibe world of waters; which swells tlie tides, 
ind perpetuates the regular returns of ebb and 
flow ; and which thus not only preserves the liquid 
element itself from putrefaction, but the suiTOund- 
ing continents, in course, Irom infection iiiid disease'. 
1 will not here urge those sentiments tit'devotion, 
those grand and aug-ust conceptions, which this 
subject has a tendency to inspire. Yet nut wholly 
to conclude this paper without a moral, I will just 
intimate to my fair readers, that Mr. Pope, frnra 
tfae mild and serene appearance of the Moon, con- 
tmsted with thedazzhng brightness of tlie Sun, ex- 
hibits a beautiful comparison, and a portrait, not 
less beautiful, of an estimable woman. This, I 
am persuaded, wilt inculcate a lesson, which, if 
properly attended to by the fair, cannot 1^ to 
Leight^ and perpetuate every charm: 

Ahl frienil. to da^le let the vain design ; 

Tq nisc the tbou^ht, and touch tlie heart be Ihiue ; 
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TbRt charm iibnil gmir, while whM <aUfCDM Iherisgi 

Flaanf* anil puei. donn, an nnreganleil thing: 

So when the sun'n broad beam has tired tlie siglit, 

All mild aRCPniln the moon's more Miber Lghl ; 

Serene in vii^n modesty she dtines, 

And onoliurved the glaring orb decbnei. 

Obi blesi with temper, wlioie unclouded n; 

Can mnke to-morrow cheerful ai lo-day : 

She, who can love a sister's cliarms, or hear 

Stf^K for a daughter with unwouuded ear; 

She, who ne'er answers till a husband o«(rfs, 

Or if ahc rules him, never shows she rules ; 

Charms by accepting, by submitting sways, 

"Yet has her hnmour most, when she obeys ; 

Let fops of fortune fly which way they will, 

JDisdajn all tone of tickets or coddle : 

Spleen, vnpotirs. or iraaJIpox. above tbcm nil. 

And mislfess of herself, though china fall. 



BEPLBCTI0N8 ON DEW. 

" Who ti<tlhbegotlert Ihe drepa i^dticV job*, 

Non liquidi gregibus fonies, non graniina deernat.': 
F.I quantum lun^js carpcnt armenia diebiia, 
£xigua tanlum geljdus ros tioete leponet. VIBGIL. 
There, for thy flock*, fresh fountaiiu never bil ; 
Undyiug verdure clotlies the grassy vale ; 
And what is crept hy day the night renews, 
Shed<^ng refre^liil stores of eDoUng dewa. 

J. WARTOIk. 

Witit starry splendour on the hawiliurn bough 

And graceful wild-rose, shinea tlie copiinit dno ; 

Tlial precious lymph of Nature, which dilatos 

The ruby lip of cv'ry infant hud. 

And lavish un the lerel turf remains 

In ailvei beauty. ahm.. 

THERE, is Bot ft>.pheDomeBon uf Nature raat^- i 
commou, or ™"^ hwrntibiV ^loaxL \:aa.v cK Qew.. 
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The poets in canrRe isne *ei2€^ :: ti *:. s.' :• ?t . r.i 
decorate their far^.trrir i:»fr»ef sj i rii^rjc-^arli 
flieir descriptioiis aad pers.:'ij£: ii- •;.> • *: - >! ..n.'. 
ing. But I do not r^-^SutfA inz: ii»r i-:- r;.:..v >.:: 
rf poetry, who ahociids il tiir-«. Ll* . - •. t : r.v •••j 
them by any aCusM-n* \z f- ^ Iiir-.:. ;: P r. > 
IranslatioD'of the Eiac s^r- Oc ?>*;. : .> \itv 
Biree different passares :3 ^:- :i %^'>-.". -: r.:.k'..> 
flie dfoy lawn with" hA* *- B-: :r > i> :♦ • t r:- 
heUishment of the translatcr . «' r in r -.:ik r t r:.t-e 
passages, is the epithr-t firr ::. t».e ■ nz :. ■.^ 

Homer, however. La© n-*: :•: r»:« TTc-r: tL» •'.e'w>. in 
fliat variety of beautiful c^: vniticns wi*-! i^h;. h hr 
describes the bed of Juphvr: 

CelP!itia1 dc'« s. de*r c r 4ir.r ^' '• r the cr-^n m -1 , 
Pcrfiune the moant. fccd '.rektie am1>r«.->.a rpimi. 

li Ph. 

But Milton gives them more importanco: lu» in- 
troduces them into his descriptions with a pm iih.u- 
felicity : 

Now Mom her rosy steps in th' eastorn rli?nc 
Advancing, *(rtttd the earth with orient ,*<.!/ /. 

This fine metaphor of s*>icing the iUst'i )ia< Ium n 
before used bv Lucretius : 

Sol etiam sommo de vertice diisipat oinii(< 
Ardorem in partes, et lumitw cotiserii at lu. 

The sun, resplendent, at his nooiitkli^ hi'i{;h;. 
Shines forth, and wk8 thejitlds uitU dazzUnc: UiX'**, 

Bat this wants much of the proprictv oi' Miltdirn 
RNEfng the earth uith orient pear/; tin* tlio dow- 
Irops have unquestionably iiuinetliiiiu: of tho sliapo 
md appearance both ul' scattered scihIs and .spurk- 
iing gems. 
But our divine bard, in spcukii)!^ ui'tlic prodij^ious 

» rope's lUad, viii, 1, xxiv, 1000, and UcJvsscy jtvii. r- 
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b(Mt of Salan, box introduced dew into a most b( 
tifiil simile: 

An bolt, 
Innumerable u the >ta» of night 
Or tiari "f Itfnmine, iteto-drapt, ichich lite itm 
ImpearU on everp fief and ntrjjUnetr. 

Innnmentble as the stars » an old simile ; bat 
of the stars of morning, dew-drops, seem as ne' 
it ia beautiful. And the sun impearls tbem ; I 
is turns tliem by bis reflected beiuns to 
pearls, as the mom was said above to sow tLe ei 
with orient pearl. 

A faTourite i^oiiiparlson witb our EnglisU m 
is tliat of tears to dew, or of dew to tears. 1 
Sliakspeare : 

And that same Hew, which sometime on tho badt 
Wan wont to swell like rcund and oriuiit pearls, 
K within the pretty flaw'ret's ejes, 
. *u.. .i:j .u p disjruce bewail. 

In Samson Agonistes, when Dalilab comes to 1 
her eyeleis husband, she is afraid to approach;; 
Milton lias made her silence most beautilully i 
pressive: the Chorus tdls Samson, 

Yet on she moves, now stands, and eyes thee fixed, I 
Abuul t' hftve spoke, but now, with hcnd declined^ i 
J.ikt a fairJiow'T itarchtcrged witk dew, tht UMpf, 
And words addressed seem into tears dissolved, i 
Wetting the borders other silken veil. 

In Virgil, the Ros iutenera ptcori gralisti/ntu An 
— the dew on the tender grass grateful to the tai 
is rendered by Drydea the pear/j/ tiiops qf'morH 
dewSf and by Dr. Warton the Morning's earl 
tears. Nor has Pope neglected them in his £1) 
lo the Memory of an unfortunate Lady : 

Yet shall thy grave with rising (lowers be drest, 
And the ^een turf lie tiglilly on thy breast : " 

There sliall the Mom her earlieii tmrs beXow, 
tben Uie Sut raaei of the year shall blow. i 
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And most of my readers will recollect the cele- 
brated couplet of Lord Chesterfield, in his Advice 
to a Lady in Autumn : 

The dews of the evening most carefully shun ; 
liiose tears tf tke sky for the loss of the sun. 

Gray, in. his Elegy in a Country Churchyard, 
exhibits a fine picture of a melancholy man : 

Haply some hoaiy-headed sage may say, 
' Oft have we seen him at tke peep of dawn. 
Brushing with hasty steps the dews away^ 
To meet the son upon the upland lawn.' 

But I must now leave the pleasing entertain- 
ment of poetry, to attend to the more instructive 
discussions of philosophy. — ^The dew is generally 
ranked by naturalists among the aqueous meteors, 
diose bodies that exist in the atmosphere in a flux 
and transitory state. It is a dense, moist vapour, 
found upon the earth in spring and summer morn- 
ings, in the form' of a misling rain, and it is chiefly 
coUected while the sun is below the horizon. 

It has been disputed whether dew is formed from 
file vapours ascending from the earth during the 
night-time, or from the descent of such as have been 
already raised through the day.* The most remark- 
able experiments, adduced in favour of the first hy 
pothesis, are those of M. Dufay, of the Royal Aca- 
demy of Sciences at Paris. He supposed, that if 
dew ascended, it must wet a body placed low down 
sooner than one placed in a higher situation ; and, 
if a number of bodies were placed in this manner, 
the lowermost would be wetted first; and the rest 
in like manner, gradually up to die top. 

To determine this, he placed two ladders against 
one another, meeting at their tops, spreading wide 
asunder at the bottom, and so tall as to reach thirty- 
two feet high. To the several steps of these he 
fastened large squares of glass like the panes «£ 
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windows, piBcing them in such a Ditmner, that tlxv 
rimnid Dol oversliade nne another. On the triallt 
appeared exactly its M. Uulay had apprehraded. 
The lower surface of Uie lowest piece oi' glcas wu 
first wett«d, then the npper, tlien the lower surtbce 
o( the pane next above it; and so od, till ^ tli» 
pieces were wetted to tlie lop. Hence it appeared 
plain to him, that dew consisted of the vaponn I 
ascending from the earth during the mght-tiine; 
which, being condensed by the coldness of tJie aSr 
inospliere, are prevented from being dissipated as 
in the daytime by the sun's heat. He afterwardi 
tried a ilmllar e^peritumt with pieces of cloth, iD- 
stesd of panes of glass, and the result was quiM 
coofonnable to his expectations. He weighed d 
the pieces of cloth the next morning, in order to 
know what quantity of water each had imIiibeJ, g 
and (bund those that had been placed loweriDOBt | 
considerably heavier tlian such as had been placed 
at the top ; although he confesses that this experi- 
ment did not succeed so pertectly as the former. 

M, Musclienbroek, who embraced the conbart 
opinion, thought ho had invalidated all M. Duia/l 
prools, by repeating his experiments with thesan* 
success, on a plane covered with sheet-lead. But 
to this M. Dufay replied, that there was no occasion 
to suppose the vapoar to rise throngh the lead, nor 
from that very spot; but that as it arose from the 
adjoining open ground, the continual fluctuation of 
the air could not but spread it abroad, and carrj 
it thither in its ascent. 

But although M. Musoheubroek's cxperbneDt it. j 
not sufficient to overthrow those of M. Dufay, it i 
may stdl remain dubious whether dew rises or falls. 1 
Ore thing, which seems to favour the hv'pothesis of I 
its descent is, tliat in cloudy weather tliere is little 
or no dew to be observed. From this, M. De Luc 
tiinDgs an at^nment id labour of the last hypothesis. 



S 



TM: xititr. Reflections on Dew. SSH 

the descent of dew ; and he accounts for it in the 
Xollowing manner : when there are no clouds in the 
air, the heat of the interior air and oj' that which 
vises from tlie earth, is dissipated into the superior 
regions ; and thai the vapours, which are dis|iersed 
liirou^liout tlie air, condense, and tail down in dew. 
But when the clouds continue, they separate the in- 
ferior from tlie superior part ul* the atmosphere, and 
thna prevent the dissipation of the heat, by which 
means the vapours remain suspended. When the 
sky grows clondy. some hours aJler sunset, although 
the beat has been sensibly iliiuinishetl ; it is again 
ised; because, continuing to rise ont of the 
it is accumulated in the inferior air. — But 
Q this be deemed a positive prooi' of the 
deaoeat of dew ; since we may as veil suppose the 
beat of the atmosphere to be great enough to dissi- 
pate it in its ascent, as to keep it suspended after 
lb aseent through the day. 

On the other hand, its being fonnd in greater 
qnanthies on bodies placed low down, than on such 
3c are high up, is no proof of the ascent of dew ; 
for the bame thing is observed of rain. A body 
placed low down receives more rain than one placed 
in an elevated situation ; and yet the rain certainly 
descends from the atmosphere. The reason why 
the dew appears tirst on the lower parts of bodies 
may be, that, in the evening, the lower part of the 
atmosphere is first cooled, and consequently most 
disposed to part with its vapour. It is also certain, 
that part of tlie water contained in the air may be 
condensed at any time on the sides of a glass, by 
Oirais of cold, so as to run down its sides in smaU 
drops like dew. It seems, therefore, that this 
subject is not sufficiently determined by such ex- 
perimraits as have yet been made ; nor indeed does 
it a|^>ear easy to make such experiments, as sbaB 
be pertectly decisive on the matter. 
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But however this may be detennined, it is certi^ I 
that several substances, exposed to the same deir, 
receive and cliargc themselves with it ia a very dif- 
I'erent manner; some more, others less, and soiH 
not at all. The drops seem to mske a sort of chuiM M 
of what bodies they shall fix themselves to : glail 
and crj'stala are those to which they adhere in tin 
most ready manner, nnd iu the largest quantity : bOl 
metals of all kuids never receive them at all, nor da 
the drops ever adhere to them. The reason of thif 
is, probably, because metals promote evaporatioD U 
mor« than frlaas does Thus, if a piece of metd ■ 
and a piece of glass are both made equally moiit' ■ 
tlie former will be found to dry in mneh less tiino ■ 
than the latter. Hence it woijd seem, that tfcers 
is between metals and water some kind of repol' 
sion : and this may be sufficient to keep off tbfll _ 
very small quantity that falls in dew \ for whatevtv m 
tends to make water evaporate, after it is actnally jl| 
in contact with any substance, tends also to keep m 
the water from ever coming into contact with it. 'h 

Ol' the dew of plants, it has been observed, that m 
it is probably only the moisture timt continually ex- j| 
hales tlirough the orifices of their vessels, and not || 
u vapour collected fay their leaves ; this dew beinf fj 
exhaled by each plant, according to the peculiar \ 
structure of its ve-ssel^, and the situatiun of their \ 
orifices. Indeed, it is certain, that plants, which ^ 
have been shut up in vessels, and covered by 
glasses, have collected a greater quantity of dew^ 
than those that stood in the open air ; and further, 
the drops are gatliered in iliose parts where 
orifices of tlie vessels are nianJtestly open, and m 
all over the leaves, nor in the upper or lowef 
leaves only (wliiiih would be tlie case if they arose 
from ambient vapour) but in alt the leaves without 
dintinction. The oil, or huney-dew, which ii 
jiUDetiiDes exhaled in siniDaer by trees and faerb^, 
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Sad which Iiati beeu found ta settle ( 
Btb, 8u;. is of this kind. 

Mr. Thomas Melvill, a very ingenious writer in 
the Essays. Physical imd Literary, by the Edin- 
Emi^ Society, published some observations on the 
lilver-like appearance of drops of water on the 
eaves oi colewort. ' It is common (says he) to 
kdnire the volubility and lustre of drops of raiu 
int lie on tlie leaves of colewort, and some other 
'^ttlables ; but no philosopher, as lar as I know, 
MS put himself to the trouble of explaining this 
lorious phenomenon. Upon inspecting them 
Mrrowly, 1 find, that the lustre of the drop arises 
Jmn a copious reflection of tight from the flattened 
Hurt of its surface contiguous to the plant : I ob- 
lerve fiirther, that when the drop rolls along a 
MTt which has been wetted, it immediately loses 
lU its lustre; the green plant being then seen 
:tearly tlirough it : whereas, in the o^er case, it 
t bardly to be discerned. 

' R-om these two observations laid togetlier, we 
nay observe, that the drop does not really touch 
Jie plant when it has the mercurial appearance, 
wt hangs in tlie air at some distance from it, by 
ite force of a repulsive power ; for there could 
wt be any copious reflection of white hght from 
ts under surface, unless there were a real interval 
letweea it and the surface of the plant. 

• If that surface were perfectly smooth, the under 
^ur&ce of the drop would be so likewise; and 
Fomld therelure show au image of the illuminatiD^ 
lody by reflection, like a piece of polished silver: 
tDt aa it is considerably rough and unequal, the 
inder surface becomes rough likewise ; and so by 
«flecting tbe hght copiously in different directions, 
jwunes the resplendent white colour of unpohshed ^^ 
liver. 

• After it is proved by optical argument, that ^ 




5S8 The Contemplative PMfOiopher, so. xjtlt. 

Ibe drop is not really in contact witli the plant ttat 
supports it, we may easily conceive whence iti 
wonderful votnbrbty arises, and why it leave* no 
track of moisture where it rests.' 

Mr. MelviU's explanation will enable ns to w^ 
count for that common phenomenon, the soHpeiK 
siou of the drops of dew on the very summits 
the blades of grass, 8cc. and their assuming th- 
pearly, or resplendent white colonr, which ne efc- I 
served in the drops on the leaves of coleverti 
This inn'enions esplanatiun, at the sane tiiH 
shows the extensive utility of optical principtcit 
in leading to tlie knowledge of tbings which WOl" 
be otherwise inaccessible. 

Tlie limits of this paper will not allow me 
enlarge on the great benefit of dews in the rrfre^ I 
ment of the earth, and the nourishment of plants ' 
• How sensibly (says a pious aotlior) has this de* 
refreshed the vetrctable kingdom! The fierrat 
heat of yesterday's sun. had almost parched the 
face, and exhausted the sweets of nature. Bntl 
what a sovereign restorative are these cooling di*- 
tillations of the night! How they gladden and it 
vigorate the languishing herbs ! Sprinkled wi™ 
these reviving drops, their verdure deepens, tiiB 
bloom is new-fltislied ; their fragrance, iaint or H 
termitted, becomes potent and copious.' 

In hot oountiies, and in places where it la 
bnt seldom, the dew of the night supplies, in boi 
measure, tl\e want of rain. In the sacred scii| 
tures, tlierefore, it is represented as a great Wm 
ing : ' Blessed of (he Lord (says Moses, speai 
of Joseph) be his land for the precious things i 
heaven, for the dew, &i;. And Uie want of it it« 
represented as a curse: ' Ye muuiifains ofGitfM I 
(said David) let there be no dew." The favour of < 
the Divine Being is compared to the dew : ' /ttt'wj 
le (says the Lord, by Hosea) as the dew uiiWj 
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Lnel : he shall grow as the lily^ and etui forth his 
foots as Lebanon/ Heavenly doctrine, or the 
vord of 6ody is Ukewise compared to dew : * My 
doctrine (says Moses) shall drop as the rain, my 

rcA shaU distil as the dew, as the small rain upon 
tender herb, and as the showers on the grass :' 
ttiat is, my doctrine shall have the same effect 
mm yoor hearts, as dew has upon the earth : it 
lUl render them soft, pliable, and fruitful. — But 
Ae admirable allusions to dew, in holy writ, are 
too numerous to be quoted. 
. Id a word, these ' transparent beauties of the 
mni' not only furnish us with poetic images and 
philosophic knowledge, but with very powerful 
auytives also for a life of piety, benevolence, and 
nrtoe. Their g^reat utility to the vegetable king- 
dom, in particular, should lead us to the unceasing 
adoration of that gracious Being, who created 
nothing, which has existence, merely for an object 
of idle speculation. When we consider, more- 
over, how silently and insensibly ' the light-footed 
dows' fulfil the gracious purposes of our common 
Benefactor; incessantly dispensing nutriment to 
vegetable life, and refreshment to animated being ; 
how persuasively should this instruct the rich and 
opulent, to let their secret bounty, unostentatious 
as the dew of heaven, descend continually to re- 
vive the drooping hearts of modest and unassuming 
worth. For what are the high and mighty of the 
«arth, without that bliss-difiiising spirit of huma- 
nity, whose exertions, while they tend every day 
4o dignify its noble possessor, prepare and mature 
lam for immortality i What, 1 repeat it, are illus- 
tnooB fiAes and unbounded affluence, without this 
idivine spirit, but the momentary radiance of the 
aame morning dews, which glitter awhile, andj 
then vanish for ever i 
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Since the Contemplative Philosopher was origi- 
naJly written, a variety of theories of dew have 
been advanced by different persons. One of the 
most ingenious ia that stated by Dr. Wells in Ut 
' Essay on Dew,' published in 1814. Mr. Wilson' 
and Mr. Six thought tlic formation of dew vu 
accompanied by the evolution of cold ; and ftif 
upiniun was once held by Dr. Wells. Eat sub- 
sequent obsenations led bim to question its ac- 
curacy ; and he was not long after enabled to as- 
certain, by direct esperiments, that the tem- 
perature of bodies sinks before any dew is depo- 
sited on them ; and that the subsequent deposition 
of dew is the consequence of this coldness. This 
philosopher infers, therefore, that the deposition 
of dew has precisely the same cause as the ^pear- 
ance of moisture on tlie outside of a glass, or 
metaUic vessel, when a liquor considerably colder ] 
than the air has been shortly before poured into it. 
All bodies have the property <tf radiating heat 
During the day, tlie heat lost by radiation is more 
tlian supplied by the solar heat ; so that the tem- 
perature of bodies is increased during the day, 
instead of being diminished. Hut during the night 
the heat radiated by the bodies on the surface of 
the eartli penetrates into the sky and does not 
again return to them. Hence their temperature must 
be constantly diminishing from radiation, and they 
will become and continue colder than the air during 
the whole night; thus being iu the slate for the de- 
position of dew upon their surfaces. This, however, 
will only happen when the sky is clear, and the at- 
tnusphere calm. Iftheskybe covered with clouds, 
tliey will radiate back nearly as much heat ps they 
recdve; and thus prevent the terrestrial bodies from 
cooling considerably. And tn windy nights, the ' 
agitation of the atmosphere compensates for its j 
bad cofiductiog power, and thus prevents that ' 
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qpid loweriag of temperatare requisite to the 
rodnction of dew. 

Upon these and analogous principles Dr. Wells 
Bcounts for the various phenomena of dew, a^ 
'eD as several other appearances which he attri- 
iites to similar causes : for these, however, the 
iqoisitive reader must torn to the Essay itself. 
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ON THE POOD OF PLANTS. 

Each tree, each plant, kroiii all iU hr?i\\di\n^. tooU, 
Amid the glebe small hollow fibres shoots ; 
Which drhik. with thirsty mouths tlic vital juice^ 
And to the limbs and leaves their food diffuse ; 
Peculiar pores peculiar juice receive, 
To this deny, to that admittance give« 

BLACKMOREr 

IN treating, in a former paper \ on the in* 
laisiice of the air on vegetation, I was led to take 
BotiGe of the pabulum, or food of plants, as a 
ttlgect of future discussion. This is a subject, 
adeedy which has been productive of considerable 
lispate. What is generally understood by the 
eqni itself, is such matter, of whatever kind, as 
dng added and united to the first stamina of 
bmts, at their sowing, or to their roots, and 
lence to their trunks and other parts afterward, 
ives them their increase, or, in other words, is 
idf the matter of that increase. The great art 
rtfae husbandman i;^ the giving this food to plants, 

« No. XV. 
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in the best mamier, and to the greatest advantagt 
But. belbie lie can expect to arrive at tmytn 
knowledge in this article, it is necpssar^ that ! 
should know what this food or matter of nouri^ 
ment is. There are five things generally allowe 
to contribute to the growth and increase of plantl 
namely, nitre, water, air, fire, and earth. Bl 
it has been much dispoted which of all these it 
that increases, or is properly the iood of the plan 
Much has been said of the acid spirit residing i 
the air ; but as this is sharp enouglk to corroi 
iron bars, it is too sharp to be fit for nourishin 
tender plants. Nitre is said to nonrish them 
hut its true office is not actually nourishing, 
preparing other tbings to nourish tliem. Niti 
applied to liie root of a plaut will kill it ; but, : 
a distance, it so attenuates, cuts, and divides li 
viscous matter found in the earth, tluit alter lli 
they are tit to nourish plants, although tliey vi 
not so before. Water has been tliought by k 
Bacon, and others, to be the only iood of plant 
but a likutoua experiment of Van Hebnont, usuii! 
brought to prove this, is nothing to the pnrpoi 
(or tlie water cont^ns earth, and, thereftfre, 
never given to a planl as water alone. 

Air, on account of its elasticity, is necssBsry 
the increase of plants ; but it does not follow, ll 
it is the matter of that increase, although BradI 
and others have taken great pains to prove thai 
is ao. The experiinents of Dr. Pritstley, ind* 
r ender it a natural conclusion, as mentioned in 
paper above referred to, that phlogiston is 
principal food of plants, upon which their noml 
ment and increase very nmch depend. As to fl 
ve are vary well assured, that no plant can 
wiAout heat ; but, although different degrees 
beat are necessary lo different phmts, yet n< 
t:au live in actimi fire ; tior has tire been 
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Aonght the food of plants, except by Mr. Law* 
rence, and some of the metaphysicians. Others 
maintain, that earth alone is the true food and 
matter of increase in plants. Every plant, say 
Ae advocates for this opinion, is earih ; and the 

S-owth and increase of that plant is only the ad* 
tion of more earth to it, in the same form. They 
add, that nitre, and other salts, as those of dang, 
&c. prepare, attenuate, and divide the earth, 
destined for the increase of vegetables : that water 
and air move it, by conveying,, and fermenting 
it in the juices ; but that earth itself is still the 
ibod« lIHien the additional earth is once assimi- 
lated to the plant, it becomes, they assert, a part 
%si it, and remains for ever with it ; but let water, 
air, and heat be taken away, and the plant remains 
a plant still, although a dead one. They add 
liurther, that the excess of the other things is a 
proof, that they are not the proper food of the 
plaAt, by destroying, instead of nourishing it : for 
too much nitre, or other salts, corrodes and kills 
the plant ; too much water drowns it ; too much 
air arie& the roots of it ; too much heat bums it ; 
but too much eartli a plant can never have, unless 
entirely buried under it, so as to exclude the ne* 
cessary action of the rest of the assistant articles. 

But how ingenious soever these arguments may 
be, more modem experiments and observations 
have led the way to another theory with respect 
Id the food of plants, which seems to be less ex- 
ceptionable than either of the theories I have 
stated. The sentiments of the illustrious Dr. 
Hales I have already mentioned in my former 
paper; in which I likewise intimated, what I shall 
now proceed to explain more particularly, the 
principle to which Dr. Hunter has had recourse. 
Tbis gentleman, so justly celebrated, both as an 
anatomist and a natural pliilosopher, was induced 
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by a miiiiber of experiments to conclude, that all 
te;;etaliles receive their priiicipHl DOurisliineDt from 
oily purticleB incorponited witli water, by meam 
oi' on alkaline saJt, or absnrlieut earth. 'I'ill oil ii 
niEuIe miscible, it is, unable tu enter tbe radical 
vessda of vegetiiblcH ; and, on tliat acconnt, Pro- 
vidence has bountifully su|)plie<l all nntanj soils 
irith chulky or other aliKorbent particles; snd 
those soils which have beem assisted by art am 
full of materials for that purpose ; Buch ss Hme, 
marl, soap-ashes, and the volatile alkaline salt of 
putrkl dunghills. Natural soils receive th«r oilj 
partii-U's from the iur or atmosphere, which, during 
the Slimmer months, is full of putrid exhalatiani 
rrum the steam of dunghills, ttie perspiration of 
uuimals, and smoke; and every sliower brings 
down these oleaginous pnrtioles for the nourish- 
ment of plants. All rich soils, in a state of nature, 
contain oil ; and, in lands that have been ploughed 
for some years, it is found in proportion to tlie 
«]umitity of putrid dung that is laid upon theiBi 
altowmice being made for the crop they have 
sustained. By attending to the eflects of manures 
of an oily nature. Dr. Hunter apprehends tlmt we 
must be satislied, that oil, however nioftified, is 
one of the diief iuslruments of vegetation. Thus 
rape-dust, laid on land, is a certain and speed; 
Riunure ; as it contains the food of plants read; 
prepared. Soot is also an oily manure, but dMer- 
eut from the former, because it contains alkaline 
salt, in its own nature calculated as well for open- 
ing the soil, as for rendering the oily parts mis- 
cible with watpr. The dung of pigeons, wbicli 
feed chiefly upon grains and oily seeds, is a rich 
and quick manure. Tbe dung of horses that are' 
kept in stables, and fed upon beans, oats, and hay, 
which contain much oil, is also a strong manure, 
more especially when it has undergone the putrid' 
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fen&ent^ in order to mix and assimilate its oiiy» 
watery, and saline parti^. Swine's dung is of a 
saponaceous and oily nature, and the richest^ per« 
iuijps, of aH the oily manures. The dimg of rumi- 
nant animals, as cows and sheep, is preferable to 
tbat of horses at grass, owing to the quantity of 
animal juices mixed with their food in chewing ; 
and the fatter the animal, tlie richer is the dung. 
Human ordure, which is full of oil and a volatile 
alkaline salt, is of itself too sti-ong a manure for 
any land. The dung of carnivorous animals is 
pl^tifully stored with oil ; animals that feed upon 
seeds and grains come next; and after them follow 
those that subsist upon grass only. 

The argument, moreover, in I'avour of oil being 
the principal food of plants, is confirmed by tJie 
observation, that all vegetables, whose seeds iu'e 
of an oily nature, are found to be remarkable 
impoverishers of the soil; as hemp, rape, and 
flax : and the best manures for lands worn out by 
these crops are such as have a good deal of oil in. 
their composition, provided that lliey are laid on 
with chalk, lime, marl, or soap-ashes, so as to 
render tlie oily particles miscible with water. 

It must be further observed, that oily particles 
constitute the nourishment of plants in tlieir embryo 
state; and, by a fair inference, we may suppose, 
that something of the same nature is continued to 
them as they advance in growth. The oily seeds, 
as rape, hemp, line, and tuiiiip, consist of tw o 
lobes, which, when spread upon the surface, form 
the seminal leaves : in these the whole oil of the 
seed is contained. The moisture of tlie atmosphere 
penetrates the cuticle of the leaves, and mixing 
with the oil, constitutes an emulsion for the nou- 
rishment of the plant. The oleaginous liquor 
being consumed, the seminal leaves, having per- 
formed thcii- ofljce, decav. The legumVKksWka ^\A 
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farinaceous pl&Dts keep their p/acmla, or semiqal 
leaves, witliiu the earth ; in wLkh situation tbej 
supply the tender ^erm with oily nutriment, tintil 
tta root* are grown sufficiently strong to penetrate 
the soil. 

It has been a received opinion, that lime en- 
riches the land njioQ which it is laid, by supplying 
it with a salt fit fur the nuurisliment of plants; 
but by ail the experiments that have been mad? 
upon lime, it is tbnnd to contain no kind of salt 
Its operation, therelbre, should he considered dif- 
ferent : by the lemienlation vfaich it occasioiu, 
the eailh is opened and divided ; and, by its ab< 
sorbent and alkaline quality, it unites the oily and 
watery parts of the soil. It seems also to have Oie 
property of collecting tlie acid of the air, which il 
readily Ibrms into a neutral salt, of great use 
vegetation. It is probable, tiierelbre, that lims 
tends to rob the soil of its oily particles, and viSt, 
in time, render it barren, unless care be taken 
support it witli rotten dung, or other manures of 
an oily nature. Its great excellence, upon a sandy 
soil, is by mechanically binding the loose particles, 
and tliereby preventing the liquid parts of the 
manure from escaping out of the reach of the ra- 
dlical fibres of the plants. Upon clay its effect is 
different ; tor, by tlie gentle termentation it pro< 
duces, the nnsubdued soil is opened and divided ; 
the manures laid on readily come into contact with 
every part of it ; and the fibres of the plants have 
full liberty to spread themselves. Clay, well limed, 
will fall in water, and ferment with acids ; and, in 
these circumstances, the air, rains, and dews are 
freely admitted, and the soil is unable to retain 
tiie nourishment which they respectively afibrd. 
In consequence of a fermentation raised in the 
soil, the fixed air is set at liberty, which promotei 
vegetation in a surprising 
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I have already observed, in my former paper, 
Huit to fhis universal principle of oil. Dr. Hunter 
«dds another, which is the nitrous acid of the air ; 
&r, although experiments have not yet confirmed 
the efficacy of nitre, considered as a manure, he 
regards it as a vivifying principle in the process of 
vegetation. 

In order to conceive how plants receive their 
nomiahment, we must recur to the analogy that 
ii known to subsist between plants and animals. 
Oil and water seem to make up the nourishment 
<^ both. Earth enters very little into the compo. 
ntion of either. It is known that animals take in 
a great many earthy particles at the mouth, but 
thqr are soon discharged by urine and stool. 
Vegetables take in the smaUest portion imagi- 
nable of earth ; and the reason is, that they ha\e 
DO way to discharge it. It is highly probable, 
that the radical fibres of plants take up their 
nourishment from the earth, in the same manner 
that the lacteal vessels absorb the nutriment from 
the intestines ; and as the oily and watery parts of 
our food are perfectly united into a milky liquor, 
by means of the spittle, pancreatic juice, and bile, 
before they enter the lacteals, we have all the 
reason imaginable to keep up the analogy, and 
suppose that tlie oleaginous and watery parts of 
the soil are also incorporated, previous to their 
being taken up by the absorbing vessels of the 
plant. To form a perfect judgment of this, we 
must recollect, that every soil, in a state of nature^ 
has in itself a quantity of absorbent earth, sufficient 
to incorporate its inherent oil and water; but 
when we load it with fat manures, it becomes 
essentially necessary to bestow upon it, at the 
same time, something to assimilate the parts* i 
Lime, soap-ashes, kelp, marl, and all the alkaline J 
substances, perform that office. In order W- 
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rendor Uiis operation visible to the senses, dissutve 
one draclim of Ilusstao potash ia four oaoee 
vater ; iLeii add one tipoontid of oil ; shake 
mixture, and it will iustaiitly become a uniforav 
mass of a whjliah colour, adapted to all the pitf- 
poaes of vegetation. This easy and iamilar espe- 
riment 1s a just representation of what happens 
after the operation of burn-baking, and, conse- 
qaently, may be considered as a confirmatioD of 
the hypothesis advanied. In thLi procejis, tiie 
■ward being reduced to ashes, a fixed alkaliu 
salt in produced ; the moisture of tlie atmosphere 
soon reduces tliat salt into a fluid slate, whick, 
mixing with the soil, brings about a union of tbe 
oily and watery parts, in the manner demonstrated 
in the experiment. When the under stratum 
oonsists of a rich vegetable mould, the effects of' 
hum-baking will be lasting ; but when the soil 
happens to be thin and poor, the first crop fre- 
ipieiilly Guifers before it arrives at maturity. Tbff^ 
tanner, therefore, who is at tlie expense of paring' 
and burning a thin soil, should bestow upon it »' 
portion of rotten dung, or shambles manure, be-' 
fore the ashes are spread, in order to supply tlj»j 
deficiency of oily particles : in this way, the cropt 
will be supported during its growth, and the landv 
will be preserved in health and vigour. Vegetables^ 
that have a »>m:culent leaf, such as vetches, peas,! 
beans, and buck-wheat, draw a great part of theiil 
iionrishment from the air, and, on that a(:cuuati^ 
impoverish the soil less than wheat, oats, barley,! 
or rye, the leaves of which are of a firmer texture<| 
Itape and hemp are oil-bearing plants, and, cun-^ 
sequently, impoverish«rs of the soil ; but the iormeni 
less so than the latter, on account of the greatij 
sncculency of its leaf. The leaves of all kinds of; 
grain are succoleat Ibr a time, during which 
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tbe plants take little from the earth ; but as soon 
tt the ear begms to be formed, they lose their 
foflnesSy and dimmish in their attractive power. 
Hie radical fibres are then more vigorously em- 
ployed in extracting the oily particles of the earthy 
lixr the nourishment of the seed. Dr. Hales ob- 
lerveSy that the leaves of plants serve, not only 
tt excretory ducts, to separate and carry off the 
redundant watery fluid, which, by being long de- 
tained in the plants, would turn tumid and preju- 
^ial to them; but likewise to imbibe the dew and 
niB, which contain salt, sulphur, &c. and to be 
rf tfie same use to plants that llie lungs are to 
oimals. He adds, however, that as plants have 
M>t a dilating and contracting thorax, their iospi- 
ittions and expirations will not be so frequent as 
thpse of animsus, but depend entirely on tlie al- 
ternate changes from hot to cold for inspiration, 
md vice versa for expiration. But the greater 
part of their nourishment is derived from their 
roots'. These, tlierefore, are found to bear a 
considerable proportion to the body of the plant 
above ground ; the superficies of the former being 
above four tenths of that of the latter. Hence 
appears the necessity of cutting off many branches 
mm a transplanted tree ; because, in digging it 
up, a great part of the roots is cut off. 
. The facts which I have stated above, with re- 
gard to the influence of putrid air, arising from 
dunghills, &c. on the nourishment and increase 
of plants, were published by Dr. Hunter, in his 
Georgical Essays in 1769 and 1770; and they 
were afterward ascertained in the most satisfactory 
manner, by a variety of subsequent experiments 
by Dr. Priestley ; which led that great philosopher 

' iSee No. XXYIII. Reflecti4)n8 on YegetatioiL 
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to the discovery oi' the grand restorative of vitiated 
air, of which, in my paper before referred to, I1ib«> 
(iven a particular accoant. ^ 



ON FLOWERS. 

Tt Ycr, et Venas, et Veneris! prtenuntius aale 
Pennatus gmditur Zephjiras vesti^a jiroplet: 
Flora quibns mater pfEeapergins ante \m 
Cunctu culoribiia egrt'^U et oiloribas opplef. 



Propitious Spring comes forth in Lriglit array, 
Willi VenuB, gtiddefis of Ihe vernal day ; 
Alur mild precunor. Zephyr. wafU the breeze. 
With bab^ wings, o'er all the budding trees ; 
Maternal Flora, with benignant hand. 
Her flowen profusely scatters o'er the land : 
I'licse det'k the vallies with unnumbered Imes, 
And far around their fragrant sweets difliisc. 

TO whatever part of thecreation the Cont£tnpk- 
tivePhilosopLerniay direct his view, he wilt ever nnd 
something productive of pleasure and inetrnctiou. 
Nature exhihits au iafinity of objects, which, in 
beautiful succession, at once excite and gratify our 
natural ardour Jbr variety. Not only each season of 
the year, but each part of tlie day. is prodnctive of 
pleasuresperuliar to itself. While the sun eoligbtenl 
our horizon, with what imspealtable beauties doe*, 
the landscape glow ! How sweet the glittering dows^ 
the woodland hymns, and brightening verdure of the 
moml How delighttiil the meandering str^iDu,thfl 
ruQunating herds, and .all Ihe flowerj beauties <H 



the meads, bebeld from some shady recess, in the 
radiant height of noon ! What pleasure in the social, 
or the solitary walk, when the evening sun descends 
with mitigated ray, and the western sky is arrayed 
in such inimitable magnificence of tints ! And when 
the shades of night prevail, the milder glories of a 
moonlight scene, with all the starry heavens, shed 
their peculiar influence, and, with the sensations of 
pleasure, excite the grateful effusions of wonder and 
adoration. But thesearei delights for which the gay 
advocates of licentiousness and dissipation can have 
no taste. They are reserved, as the sweetest charm 
of life, for those superior minds that delight to im- 
prove and perfect the habits of virtue, by the con- 
stant pursuit and acquisition of intellectual and mo- 
ral excellence. 

These grateful share the gifts of Nature's hand ; 

And in the varied scenes that round them shine, 
(The fair, the rich, the awful, and the ^rand) 

Admire th' amazing workmanshiji divine. 

Blows not a flow'ret ill th' enamelled vale, 
Shines not a pebble where the riv'let strays. 

Sports not an insect in tlie spicy g:t1e, 
But claims their wonder and excites their praise, 

For them ev'n vernal Nature looks more gay, 
For them more lively hues the fields adorii ; 

To them more fair the fairest smile of day. 
To them more sweet the sweetest breath of morn. 

Thev feel the bliss that Hope and Faith supply ; 

They pass serene tli' appointed hours that l^iug 
'rhe day that wafts them to the realms on high. 

The day that centers in eternal spring. T. scott. 

The great progenitor of the human race, when 
first conscious of existence, beheld in all aror 
him the most exiquisite assemblage of rural be 
The very name of Eden, the delicious pai 
in which he was placed by the beneficent Cn 

M 6 
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si^tftes pltttsurt; aud the idea of pleasure isin- 
Wparalile from tbut of a g;ardei], io which m§b . 
■till seekd the happiness be lias lost, and in which, 
perhaps, a good man may find the nearest resem- 
blance to it that this world can afford. Hence it 
bas been very justly observed, that the love of 
voodii, of fields and flowers, of rivers and fountains, 
Recma to be a passion implanted in oar natures^ 
ihe most early of any, even before the fair sex bail 
-a being. 

Fton-ers, Ihe sole Inxnr; whkb Nature knew. 

In KiIcd'k purv and guiitkss );anlen grow — 

<iaj without toil, anU lovely ftitliout art. 

They iprung to cheer llic sl'dsl', and glad Ihe heart. 

BJRBAL'LD. 

I have ever considered flowers as the pride and 
glory of the creation, and tlie niosl beaiitilttl display 
«f Klatchless Power in the vegetable kin^om. 
"With the poets too, as the lovely attendants of 
Spring, Ihej- are ineshaustlble sources of dticotation. 
Not only tlieir favourite scenes, but tiie incidents 
vhich they are most fund to embellish, are enriched 
iritfa flowers. Tlins Virgil makes the swain invite 
Galatea to tlie spot, wbeie Spring strews the river- 
bank witli flowers '. Homier, lo adorn the bed of 
Jupiter, makes the Earth pour from her bosom un- 
bidden herbs, and voluntary flowers *. Milton, in 
& fine imitation of* that passage, employs the iris, 
jessamine, and rose, tbe\iolet, hyacinth, and crocus, 
to beautify the blissful bower of £vc' . When our 
first parents fake their evening repast, they recline 
on the soft downy bank damasked with flowers*.. 
When Adam awaken Eve in the moi iiing, it is with 
ft T(Hce mild as when Zejihyrus breatiies on Flora' . 

' tlch »■ * J\\kA. b, xiv. J Par. Lost, b. iv, 

"" ' Far, Los^Ii, 5, 
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I when he invites her to walk forth in the fields/ 
to mark how the tender plants spring, how Na- 
I plants her colours, and how the bee sits on the 
on, esLtracting liquid sweets' . Shakspeare, in a 
rming similitude, compares an exquisite strain of 
lie, with its dying fall, to the sweet South, that 
&thes upon a bank of violets, stealing and giving 
ar^ And, to mention no more, Thomsom, in 
noble hymn at the conclusion of the Seasons, in- 

Par. Lost b. ▼. See also bis Lycidas, for a beautiful 
mption of flowers. ^ 

Twelfth Night, act 1. See also his Winter's Tale. 
i modem poet has famished us with a pleasing de- 
ption of flowers: — 

Then the flowers on all their beds — 
How the sparklers glance their heads I 
Daisies with their pinky lashes, 
And the marigold's broad flashes^ 
Hyacinth with sapphire bell 
Curling backward, and the swell 
Of the rose, full-lipped and warm, 
Round about whose riper form 
Her slender virgin-train are seen 
In their close-fit caps of green: 
Lilacs then, and dafibdiliics ; 
And the nice-leaved lesser lilies 
Shading, like detected light, 
Their little g^reen-tipt lamps of white : 
Blissful poppy, odorous pea, 
With its wing up lightsomely ; 
Balsam with his shaft of amber. 
Mignonette for lady's chamber, 
And genteel geranium, 
With a leaf for all that come ; 
And the tulip, tricked out finest. 
And the pink, of smell divinest; 
And as proud as all of them 
Bound in one, the garden's gem. 
Hearts-ease, like a gallant bold. 
In Ids cloth of purple and gold^ — 

Himfs Desceia of Liberty] pp. 28, 29. 
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\Hea tbe flowery race to join ia the general chora 
ofpraide to the great Creator : 

8oCt roll yoiu incense, herba, nnd Truiti and flowen, 
la miogleil clouds tu Uiin. ulioiie gnu I'Kalls, 

Whose breath [jcrfumiss jou, tuid whose peucU jiunb- 

I shall wave, at present, a scientific mquiry fait 
the rtnictnre, parts, and properties of flowers, f 
order to introduce some reflections on their order l 
succession, and infinite variety. The attentive oh 
server will perceive, that every plant upon earth ap 
pears in its appointed order. TheGud of Seasou 
the God of Beauty and Excellenoe, halh exactly de 
termined tlie time when this flower shall nnfold it 
leaves, lliat spread its glowing beauties to the sun 
and a thiiti hang down its drooping head, and, wi. 
tliered, ' resign its sunny robes.' Long before th 
trees venture to nnfold Uieir leaves, and while Wis 
ter yet maintains his dreary reign, the snowdroj 
displays its milk-white flowerets to the eye ; 

First leader of the flowery race aspires, 
And Toremost catches the !iuij's genial fires. 
Mid frCKts and snuws triumpljant dares ajipear. 
Mingles tile seasons, und leads on the year. 

Next appears the crocus, too timid yet to resi^^ 
the impetuosity of the winds. With this conies lie 
fragrant violet, the expressive emblem of that re- 
tiring goodness, which, with unostentatious Land, 
contributes silently to the happiness of all arouud< 
The polyanthus, too, with couftfless colours, and 
the auricula, inestimable for the exquisite richness of L 
its powdered tints, demand tlie skilfid culture of the. 
florist. These, with many others which grow ii*' 
i'oreign countries, upon the mountaius, may btf" 
called, without impropriety, tbe vaogtiard sf '''' 
flowery host. 
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' lliese beauteous children of Nature do not ap* 

Er all at once, but in the most enchanting regu- 
ty of succession. Each month displays the 
beauties peculiar to itself. Soon succeeds the 
tulip, the transient glory of the garden ; the ane- 
Bone, encircled at the bottom with a spreading 
Kobe, and rounded, at the top, into a beauti(ul 
iome ; and the ranunculus, which displays all the 
Mgnificence of foliage, and charms the eye, with 
ndk a brilliant assemblage of colours. Nor lingers 
behind the rose, the favourite flower of poets, which 
^ws with its own vivid tints, and difiiises around 
.ti aromatic sweets; — ^yet this rose, one of the 
neatest ornaments of our garden, ' the sweetest 
lower' 

That ever bloomed in any bower, 

l&e the rest of its sister tribe, and that beauty of 
which it is so often mentioned as an emblem quickly 
kastens to decay : — 

Poore silly flowre ! 
Though in thy beauty thou presume. 
And breath which doth the spring pcrfome ; 

Thou may'st be cropt this very houre. 

And though it may 
- Then thy good fortune be, to rest 
0*tW pillow of some ladic's brest ; 
Thou'it wither, and be throwne away. 

For 'tis thy doome 
However, that there shall appeare 
No memory that thou grew'st heere. 

Ere the tempestuous winter come. 

HABINGTOX. 

The carnation, as if centering in itself the per- 
(isction of every flower next attracts the wanderer, 
by that lustre and variety of hues, and that fra« 
prancj of scent, which entitle it to a kind of pre- 
Huinence over the most beautiful of the i^^m\!^d 
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Uibes, But not to proceed with the later fiowen 
cil' the year, I will cunclude my observations obi 
this head with Thomson'ii picturesque recapitdlci 
tiun: 

At once arrsjed 
In All the rnlonra oflht; flushing y cm-. 
By Nuluro's awii'I and secret-working band, 
'I'he garden glows, mid fills the liberal air 
WiIhla\iiibltagiHUCc. 

Along tbRselilnshing borders bright with dew, 

And ill yon mingkd fflldernMK of Howcrs, 

Fitir-handed Spring uiitiosoms every grace; 

Tbruws out the E)iowdrop,.nnil the crueus first; 

The daisy, primrose, violet darUy blue. 

And polyanthus or imnuniberiL-d dies; 

The yellow wall-llower, stained with iron-brown; 

And lavish stock that scenis the garden round ; 

Trom the sort wingofiernal breezes shed, 

AnemonicB ; auriculas, enriched 

With shining meal o'er all llieir velvet leaves ; 

And fall ranunculus of glowinfi; red. 

'I'hen comes the tulip raee, where Beenty plays 

Jier idle freolts: from family dilfoscd 

To family, ai flies the father-dust. 

The varied colonni run ; and, while tiicy Ireak 

On the charmed eye, llie exalting QoriKt niarkB, 

With secret pride, the wonders of his bund. 

No gradual bloom is wanting i trum the biiil. 

First-ljom of Spring, to Summer's musky tribes; 

Kor hyacinth, of purest virgin white. 

Low bent, and, and blushing inward ; uorjoiiquill, 

Ofpottntfragrante; nor Narcissus fnir. 

As o'er the fabled Ibuntain hanging sliU; 

Nor broad carnations, nor gay-spotted pinks; 

Nor showered from every bnsli, the damask-rose. 

Infinite varieties, dclicaeiex, smells, 

Wtlh hues on hues nqiression cannot paint. 

The breath of Nature, and her endless bloom. 

What on inexhaustible soiiri^e of grateful admirft- j 
tioQ does this regular succebsion uC flowers present I I 
What manilest displavs of Uiviiie Wisdom and ctbt J 
;tctive Goodiieiis ! Were all the Dowers of the diT-l 
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Ibrent seasons to bloom together in one gay assom- 
Uage, we should sometimes be overpowoiTtl with 
profusion, and at other times lament a total priva- 
tion. Scarce should we be able to discern one lialf 
of tlieir innumerable beauties, when the eve, with 
Unspeakable regi-et, would witness thrir decay. But 
'while its proper time and place is allotted to evejry 
4ind of flower, this delightful succession enables us 
to contemplate them with greater convenience and 
exactness. We can often repeat the pleasing exami- 
nation, enjoy all their beauties at our leisure, and 
ibrm a more intimaite acquaintance witli them, l^his 
irise arrangement of Providence aflbrds us another 
inestimable advantage. We not only view the va- 
rious kinds of flowers, as they flourish, in the most 
beautiful perfection, but we become less sensible on 
this account of their transient duration. The early 
flowers flourish awhile and wither; but a variety of 
Jiew kinds is constantly springing up, to prolong the 
beauty of the garden, and, as it were, to perpetuate 
onr pleasure. 

The infinite variety of flowers is not less a sub- 
ject of admiration than their regular succession, and 
equally evinces consummate wisdom and design. 
Had there been an exact uniformity in the structure, 
form and colour, thefragrancy and other properties 
of flowers, that uniformity would have become fa- 
tiguing, and we should soon have languished for the 
charms of novelty. Or if the summer were to be 
productive of no other flowers than what adorn the 
spring, we should not only become weary of con- 
tpmplating them, but neglect to bestow upon them 
the necessary care of cultivation. The Divine 
Goodness is indeed apparent, in having diversified 
the productions of the vegetable kingdom in such a 
ieligbtful manner, as to add to their perfections the 
charms of a variety ever pleasing and e\er new. 
rhis diversity is not discernible only in lUe ditferent 
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families of flowers, bat it in to be seen, moreover, 
ia the individuals. Wliile the carnation is difTereot 
rrom the tulip, and the tulip from the auricula ; eaelt 
carnation, each tulip, and each auricida lias its pecu- 
liar character, with its particular beauties and v; 
lies. In each tiiere is something original. In ft 
ImhI of tulips or carnations, there is scarce a flower 
in which some difference may ngt he observed in 
its structurB, size or assemblage of colours; nor 
can any two flowers be tbund in wliich the tihape 
Hud simdes arc exactly similar. 

Some flowers rear ^eir lofty heads, as if in prouii 
pre-eminence over others, that rise to a moderalB 
height, or keep their humble station near the ground. 
Some glow with the mostgaudy colours, while othert 
cliarm tlie eye with tlieir elegant simplicity. Wili 
what masterly skill are the varying tints disposed; 
magnificently bold in some; in others delicately 
faint; laid on in ihese with a kind of negligence, 
and adjusted iti tltosehy the nicest touches of art! 
Some perfume the air with the most exquisite 
odours ; while'others are content to delight tlie eye, 
without gratifying the sense of smell. In fine, «6 
behold that successive beauty, that pleasing variety, 
and that endearing novelty in flowers, in comparit 
son of which all the works of art must appear insv 
pid and digjoting. 

Flowers, it may be supposed, have not only fiir 
uished the poets, as I have before observed, with ii 
exhaustible description, but the philosophers i 
every age with a variely of moral sentiments. Bi 
reflections of tliis kind will lead me too far : I sha 
therefore conclude this paper with some beautifi 
lines, which I have selected, in particular, for th 
instruction of my fair readers. 

Ye Ifively Fair, while flowery chaplets bind 
Your youthful brows, and o'ei Uic veril.int patha 
Of gauUy-sliUiiiJ life, je graceful avtetp. 
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' Anrayed in purple pride ; as on your breast 
. Ihe difunond shines, and in your floating train 
; Ae ruby glows, and emeralds around 
. Beset the flying robe ; wliile dazzling thus 

In orient pomp, forgive if yet the Muse 
'£i moralizing strains essays to draw 
' Hie evening veil o'er all the glittering show. 

Vain is their blaze, which, like the noontide day, 
: Btailes the eye : so flaunt the gaudy flowers 

Ia vernal glory, wide diffusing round 

Their odoriferous sweets, and shoot profuse 
' IMr blossoms forth, and flourish in their May, 

Jm Nature's livery clad ; but when the sun 
• ImmM in his pride, they droop their blushing heads, 

Iheir blossoms wither, and their varied tints 

fbde with his sultry rays. Behold, ye Fair, 
' Your gay delusions ; read in Nature's book 
- llieir transitory life, how quickly fleets 

IW dream of pleasure 

lo b^ty fades, so fleets its showy life, 

Ai droops the lily, clad in all its pride 

* Of rich array.— anon. 
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Go, mark the matchless workings of the Power 
That shuts within the seed the future flower ; 
Bids these in elegance of form excel, 
In colour these, and those delight the smell ; 
Sends Nature forth, the daughter of the skies« 
To dance on earth, and eharm all human eyes. 

COWPER. 

IN my former paper I considered the subject 
f flowers in a poetical, philosophical, and moral 
ew ; deducing such reflections from theh* order of 
ccessictt), tbeir exqaisite beauty , and Vi!&d\V^n%^ 
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riely, as miglit impress the Uiinking miud witli ll 
love aiid veneration ol' that Great Bdug, wh 
in the most ininnte parts of hid creation, (ib^ 
snch wisdom aud benevolence. But iCaucli maii 
and benevolence appear in the exterior decoration^ 
Howeis, wUal superior subjects (d admiration iri 
the Coatempktive Philosopher discorer, whffl^ 
examines their con>ilituent parts or wliat may pi 
perly be called, the Aualomj of Flowers. In erti 
part he will find a wonderful harmony und c 
rence of design, subservient to every end for whit 
the whole was created, and incpssantly prodootii 
»fit. 

Before I proceed in (his examination of the CQ 
stituent parts of flowers, it will be necessary lo ol ^^ 
serve, that the modem system of botany, inveottil 
by Sir Charles Linn^, is ctdled the Sexual Sjsteag 
it being found on a discovery, that tliere is in veg» 
tables, as well as in animals, a distinction of sesea> 
This doctrine was very imperfectly known tu Ibt 
ancients. Tlie generality of flpwers have be«i d' 
covered to be hennaphrodite, that is, to contail 
witliin them, the characters of both sexes : id om 
class ofre^erables the sexes are divided, and altotteA 
to different flowers on the same plant ; iu anolhec 
class, the male flowers grow all upon one plant, am 
the female upon another. Tliis last tircumstaDO 
did not escape the observation of the ancie. 
From the palm-tree, the fruit of which was bsU I 
great estimation, they could not but leani, Uiat I 
tile malo flowers were upon one ti-ee, and the ft 
upon another, the flowers of the male were n 
sary to ripen tlie fruit of the female. That HnA 
practice was tonformabie to this idea, is evideSi 
from the account whifih Herodotus gives, in kiafia^ 
book, of the country about Babylon, The palm 
trees there were universntly an object of cultivatioa;^! 
auil i( was couunoB for the iuhiibilant:^ to assist tl 
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^bperations of Nature, by gathering the flowers of 
Hk male trees, and conveying them to the female. 
T&ns they secured the ripening of the fruit, which 
fUtfaerwise, from unfavorable seasons, or the want of 
ftr|iroper intermixture of the trees of each sex, might 
PB?e neen precarious, or greatly deficient at least in 
the expected quantity. 

* It is rather surprising that this discovery did 
90t lead the ancients, acute and penetrating as 
%ey were, to discover the entire process of Na- 
inre in the propagation of the various species of 
tli^getables; and yet it does not appear that they 
jwer went beyond this obvious remark upon the 

r-tree, and some similar ideas conceming the 
Indeed, from what they saw of these plants, 
Ikey had conceived an opinion, that all other plants 
were likewise male and female ; but this opinion 
iras groundless, the far greater pairt of plants hav- 
Bg hermaphrodite flowers. It is evident, there- 
fcre, tliat what they discovered of the palm and 
% was only a just conjecture, but not founded on 
«y knowledge of the anatomy of flowers, either 
k those trees, or in anv others. 

The doctrine of the sexes of vegetables conti- 
*MMd in this obscure state almost to the end of 
the 17th century ; so many ages having passed 
tway before the modems were more enlightened 
in this respect than the ancients. The honour of 
bmng first suggested the true sexual distinction 
in pjants is due to Sir Thomas Millin^ton, the 
learned Savilian professor ; from whose hints IH*. 
Grew was led to his observations on this subject, 
in his Anatomy of Plants, published in 1682. 
After this, Moreland and Bradley, among the 
Ei^lish; Camerarius and Blair among the Scots; 
and Creoifroy, VaiUant, and Jussieu, among the 
FffiDoh ; pursued their researches and experiments 
with such success, as to ascertain ^s discoverr 



beyond ibe possibility oi'donbt. And, finally, I 
Churle:« Liiin^, tlie celebrated Swede, fouoded ( 
tliis discovery that system of bolauy which if 
univenially received. 

Agreeably to tJiis system I sliall now proceed t 
treat of the constituent parts of a perfect Qove 
Of these, which are seven in number, the first 
called Ihe calyx, empaleinent, or cup. It in & 
termination of the outer bark of Uie plant, whic 
after accompanying the tnink or stem througli t 
its branches, breaks out with tlie llower. It It 
received different appellations, according to tl 
circumstances with which it is attended. In tl 
rose, and some other flowers, the calyx consista ( 
those outside green leaves which inclo!<e the flow 
in the bud. in others, it consibts of one fuDiH 
like cup, as in polyonthuses aud auriculas, 
corn or grass, it is called the husk. In ihe willti 
or filbert, it forms the catkins, or that as.temhtag 
of imperfect flowers which hangs from the tree 
tlie manner of a rope, or cat's tail. In all ihei 
varieties the use of the empalemenlis to defun 
*he young tender flower while yet in its blot 
state. But flowers thai are lery robust, as ll 
tullj), crown-imperial, aud lily, have : 
nient. 

The second object in tiie structure uf flowers 
the corolla, or foliation, which is the terniinalia 
oi' the inner bark continued to, and accompau; 
ing, the fructification, in this new form of paiute 
leaves. ITie leaves of which the corolla consist 
are called petsds, to distiuguisb them fiom tl) 
green leaves of the plant with which tbey migl 
otiierwjse be confounded. Linn^ defines the pet 
to be a corolaceous covering to the flower; meai 
ing that it incloses and protects it in the mamu 
of a corolla or wreath. In these petals, wide 
constitute the most conspicuous part of the Qowe 
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itot only the most exquisite beauty and luxuriant 
colours are observable, but also the very curious 
manner in which tiiey are folded in the empale- 
menty before they are expanded. The use of the 
corolla is the same as that of the ca]yx, serving; 
as an inner work of defence for the parts it in- 
closes, as the calyx, which is usually of a stronger 
texture, does for an outer one. 

Among the varieties observable in the corolla, 
there is one part, called the nectarium, which has 
1)een but recently distinguished, having been con- 
ibimded by former botanists with the petals. Linn6 
defines it to be the part which bears the honey, 
and belonging to the flower only. This part af- 
fords a wonderful variety in the manner of its ap- 
pearance. In some plants it is very large, as in 
the daffodil and columbine ; in the former of which 
die cup, and in the latter the horns, are nectaria. 
In others it is scarce discoverable even with glas- 
ses. In some plants it is united with, and makes 
part of the petals ; in others, it is detached from 
(hem. Its shape and situation are also as various. 
Its use is not known, unless the supposition of its 
secreting the honey may be depended upon. 

The stamina form the third constituent part in 
flowers. Linn6 defines them as an entrail of the 
plant, designed for the preparation of the pollen, 
otherwise called the farina foecundans, or fertili- 
zing dust. Each single stamen consists of two 
parts ; first, the filament, or thread, vulgarly cal- 
led the chive, which serves to elevate tlie an&era, 
apex, or summit, and at the same time connects it 
with the flower; secondly, the anthera itself, 
which contains within it the fertilizing dust, and, 
when come to maturity, discharges the same. 
The pollen is a fine dust, secreted within the an- 
thera, and destined for the impregnation of the 
germen or bud. It is, indeed^ the immediate or- 
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gan of fertilization in Uie seed of plaiits, and where 
tills is wuntiiig tu terlilize Uie seed, »i]ck seedwitt 
never produce a plaut. A remarkable oxperiraenf 
(o uruve Uiid occurs in tlie 47th vuiiune of thi 
I*1idus(>|iliii;a1 Traiwactioua. There was a gre^ 

eiliu-tree iu the garden of tlio royal avademy ej 
erliii. wliitli flowered aud bore firuit for tlurt] 
yenrs, but tlie liuit never ripened, atid who 
plauled, it did not vegetate. The palm-tree, a 
Dcfore observed, is one of those in which the mall 
ftnd female parts of generation are upon difi'eceu 
plants. There being no male plant in this garden 
the flowers of the female were never impregnatei 
by tiie farina of the male, At JLeipsJc, twent 
Gennan miles from Berlin, was a male plant o 
tills liind, from which, in April 174!>, a bi-auch o 
male flowers was procured, and suspended over 
the female ones. This experiment was so success 
fill, that the palm-tree produced dkhc than a htio 
dred peri'ectly ripe fruit, from wliich they \m 
eleven young palms. On repeatmg the expcd 
inent, the next year, the palm-tree produced abovi 
2000 ripe fruit. — This experiment fully eatablishei 
tile fact, attested by llie ancients, conceniing tlx 
palm-tree, which some, perhaps, may have re 
garded as fabulous; and as tlie fructification in 
other vegetables, although it may differ in pairti< 
cular circumstances, has .yet, in general, an evidenj 
conformity wiUi that of the palm-tree, in respec 
to the parts snpjiosed to be the organs of general^ 
tion, which are discoverable eitlier on the same; 
or on a separate flower, in all but one particulal 
class, called Cryptogamia, in which tliey are too 
minute for observation; so, from this single expev 
riment, on argument may be deduced by analogy/ 
for the oontirmatiou of the whole sexual hyp<M 
thesis. 
If we take one of three antheras, or apices, fronx 
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a stmflower, and view it through a microscope, we 
ihall obser\'e a great number of small yellow balb 
on each side of the apex, or summit, which is raen 
on both sides. The surface of the apex will be 
observed almost covered with them. Those upon 
the concave will appear extremely beautitul^ being 
ipicolated all aronnd; they will likewise be found 
to be perfectly globular, and of a fine yellow trans- 
]Mreacy. These balb contain a very subtle, pellu- 
cid, oily fluid, or spirit, which is easily observed 
wlien some of them are bruised upon the grass.— 
In a word, as the stamina, which thus includes 
tbe antfaeraa and the pollen, is the male part of the 
lower, wherever the stamina is wanting that flower 
u female. 

The fourth part of a flower is the pistil, which 
is a very e.'ssential one, being the female part. 
linne defines it to be an entrail of the plant, de- 
ivned for the reception of the pollen. It consists 
of three parts ; 1. the germen, or bud, which is the 
mdiment of the firuit accompanying the flower, 
imt not yet arrived at maturity ; 2. tiie style, which 
is the part that serves to elevate tlie stigma from 
the germen ; and, 3. the stigma, which is the sum- 
mit of the pistil, and covered with a moisture for 
the breaking of the pollen^ 

I have i^eady observed, that the pollen was 
destined for the impregnation of the germen, 
iriiioh is thus performed : The antherse, which, at 
the first opening of tlie flower, are whole, burst 
open soon after, and discharge the pollen ; which 
dispersing itself about tiie flower, part of it lodges 
on the surface of the stigma, where it is detained 
by the moisture with which that part is covered ; 
and each grain oratom of the pollen bursting and 
dissolving in tliis liquor, as it has been observed to 
do by the aid of the microscope, is supposed to 
iistl^mrge something which impregnates the germen 
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below. What tiie substance is, that is so di 
charged, anil wbetber it aotually passes throngk 
thestyleinto thegermen, seems yet uDdetemuned, 
it being ditTictiU tu observe such minute parts ; bat 
whatever be the operation by which M ature pro* 
duces the effect in question, the canse, as far ai it 
has been here explained, is scarce disputable; audac- 
cordingly we see, that afttr this impregnation, when 
the parts of the flower that have performed tf 
ofHce ate fallen away, the germen swells to a Iriiil 
big with seed, by which the species is propagatedd 
And thus, as wherever the stamina is wanting tM 
flower is female; in like manner, wherever t' ^^ 
pistil is wanting, the flower is male ; sach as hmi 
botb, are called hermaphrodite, and such as ban 
Aeither, neuter. 

The Glth part of a Hower is the pericarpinm, oi 
seed vessel, which is the germen grown to mato 
rity. Linn^ defines it to be an entrail of the plan 
big with seed, which it discharges when npt 
They have several scientific names, cotrespondtof 
to their respective natores, whether they be pod* 
legnmes, nuts, Espies, berries, &c. 

The seed, which is the sixth part of a flower, i 
according to Die definition of Linn^, the decidiv 
«us part of a vegetable, the rudiment of a nei 
one, quickened for vegetation by the sprinkling o 
tlie pollen. It is the ultjmate produce, jet inci- 
pient principle, of vegetative natare. It is th« 
natural oHspring of the flower, and that lor whose 
prodncllon all its parts seem intended : so tixaH 
when this is once well formed, the several parts a 
the llower dwindle and disappear. 

The seventh and last part, is the receptacle^ 
vhich is the base, that connects the other six porta 
of ihictlfication. 

From this account of the anatomy of flowers, 
appmaa bow very superficial is the judgmcrat of 
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those who imagine the study and cultivation of 
tiiem beneath their notice. " I have been often 
surprised (says a fine writer) to find those who pos- 
sessed a very acute susceptibility of artificial or 
literary grace, and were powerfully affected by the 
beauties of a poem, a piece of sculpture, or a 
painting, not at all more sensible of the charms of 
a tree, or a floweret, than a common or inele- 
gant spectator. They have dwelt with rapture on 
a fine description of the vale of Tempo ; they have 
entered into all fhe delight which a Sfaakspeare 
or a Milton meant to communicate, in their en- 
chanting pictures of flowery and sylvan scenes, 
and yet can walk through a wood, or tread on a 
bank of violets and primroses, without appearing 
to be affected with any peculiar pleasure. This is 
certainly the effect of a superficial judgment ; for 
there is no truth of which philosophers have been 
longer convinced, than that the realities of Nature 
infinitely exceed the most perfect productions of 
imitating art." — What then should be our sensa- 
tiims, when, to the display of unspeakable beauty 
in all, are added the great designs of unceasing 
and unbounded benevolence! But, not to carry 
this discussion to too great a length, I will con- 
dnde with the following animated lines from 
Thomson: 

Who can paint 
Like nature? Can Imagination boast 
Amid its gay creation, hues like hers ? 
Or can it mix them with tiiat mtitchlcss skill. 
And lose them in each other, as appears 
In every bud tliat blows ? It* Fancy then. 
Unequal fails beneath the pleasing task, 
Ah ! what shall language do ? Ah! where find words. 
Tinged with so many colours ; and whose power. 
To me approaching, may perfume my lays 
With that fine oil, those aromatic gales, 
liutt inexhaoBtive flow continual round. 
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Hail (o the Art, that teachet Wetdlh ati<l Pride 
How Id pDuess their wish, the World's applause, 
Unmixl with blame 1 that bids Magnifli-ence 
Abate its meteor jrlare, and kam la Bliine 
Benevolently mild. 

Gothic Pomp 
Frowns and retires, his prond beheslit are se^ntii 
Now Tanle, iHBpirtd by TtuIIi, exalts her voice. 
And she h heard. hasoM. 



WHATEVER delight we fiud in coiitwni 
itig theworks of Art, whether magniticently gn 
or elegantly minute, nothing is more certain, Vai 
that Nature, in all her varieties of aspect, ia si 
Riore irresistibly enchanting. The vulgar andv 
informed, indeed, in the prospect of a fine cou 
try, look no farther than to the different scenes 
cultivation ; for they have seldom any other objec 
of attraction than mere utility. The observation 
with which they are content, are, perhaps that fli^ 
barley is fine, and the clover rich : obser\attan 
which a mere quadruped would make with equal 
sagacity, were it endued with the gift of upeeth. 
But tlie ideas of the Contemplative Philosopher 
are more extensive and sublime. To culture, in- 
deed, he gives the praise which it unqaestiouahly 
demands; white he extends bis enraptured ejeto 
the spontaneous beauties of Nature, or to tlie Itappy 
improvements of tliem which assisting Art efTei:ta . 
and which, while they charm, not so much bv dis- 
tant prospect as by the beasties of divcrsifiedland- 
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Cape, afford the purest sonrces of elegant and 
^Utaoos pleasure. 
The pleasures which arise from the observation 
r Nature are such, indeed, aa must be highly 
p-eeeble to every taste undepraved by culpable 
dalg^eilce. Rural scenes, in particular, are de- 
l^btful to the mind of man. The verdant plains, 
e flowery meads, the shady woods, and winding 
-earns ; the ruminating herds, the playful lambs, 
3 'warbling birds, and even the rooks with harsh 
d discordant sound, are all capable of exciting 
e sweetest and most agreeable emotions. And 
t the greater part of mankind are hurried on so 
pidly in the pursuits of life„ and so agitated by 
atemding passions^ that they have neither leisura 
observe, nor a taste to admire objects so uncon- 
mial to their education, their habits> and their 
iihes. And with many, not only the palaces, but 
ten the most gloomy habitations of the metropo- 
I, where riches may be acquired, have far more 
ttractive charms than the most enchanting see- 
lery of the country. 

Strang f there should be found 
Who self-imprisoned in their proud saloons, 
Kenounce the odours of the open field 
For the unscented fictions of the loom ; 
Who, satisfied with only pencilled scenes, 
Piefer to the perfommnce of a God 
Tb' inferior wonders of an artist's hand.^ 
Lovely indeed the mimic works of Art, 
But Nature's works far lovelier. I admire. 
None more admires the painter's magic skill. 
Who shows me that which I shall never see, 
Conveys a distant country into mine, 
And throws Italian light on lilnglish walls. 
Bat imitative strokes can do no more 
Than please the eye, sweet Nature every sense- 
lie air salubrious of her lofty hills. 
The cheering fragrance of her dewv vales, 
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Aud inuxio of her woods — no works of man 
Can rival these : these all bcapvak a jiower 
I'eculiar, luil exclusively lier own. cowfeil 

O how canst thou renonooe the botindlew store 

Uf <:liai ms, which nature to hor votBr; yieldi! 
The wu-bliuK woodland, tiie reioaadin^ *hore, 

Vhe poinp of groves nnd garoilnre of fields i 
All, tliut Ilie genial ray of morning gildi. 

And all, lliat echoes to the song nfetcn ; 
All. that the mountain's sheltering bosom shield 

And all the dfuad ni^nificcncu uf heaven; . 
O liow ean'st Ihuu renounce, and hope to be fargiv» I 

BEATTtE. 

From these general r)bservations on the natui 
beauties of the countrj-, it is an easy step to tho 
decoratiims oi' Art witli 'which the man of tr 
taste can enliven itnd improve even the channi 
scenes of Nature; and wliich, so far from exch 
ing cultivation for mere decoration, or the 
for the agreeable, often happily associate thi 
both. Thus in Thomson's fine description oft 
retirement of Sir Industry, in his Castle of Ind 
leuce, he has united culture and ornament, or, 
otlier words, lias given us a happy sketch 
' The modern Art of Gardening:' 

Nor from his doep retirement banished was 
Tir aiimsiog care of rural industry. 
Still, as witti grateful change the seasons pass. 
New scents arise, new Inniiscapes strike the eye, 
And all th' enlivened country hesuiliry : 
Gay plains extend where marshes slept befbre ; 
O'l-r recent meads ih' exulting streiunlets tij ; 
Dark frowning heatlis grow bright with Ceres' ttore^ 
And woods im brown the steep, or wave along the shon 



As nearer to the fhim you made approach, 
>Ie pulished Nature Witli a finer hand: 
\el on her beauties dur.it not Art cuiToach, 
Tis Art's alone Uiose beauties to expand 
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In gracefiil dance immingled, o'er the land. 
Pan, Paleas, Flora, and Pomona played : 
Here, too, brisk gales the rude wild common fknd * 
A happy plaee ; where free, and unafraid, 
Amid the flowery brakes each coyer creature strayed. 

The poets, in every age, have been enrs^tored 
with the beauties of a garden, how various soever 
their ideas of its constituent parts. The Elysiau 
Fields, those sweet regions of poetry, are adorned 
with all that Fancy can imagine to be deli^tfbL 
Homer describes the garden of Alcinous in the 
ridiest poetry; and Ovid wanders with rapture 
flirough his Thessalian Tempo. Lucan is regie- 
tented by Juvenal as reposing in his garden. Ho- 
race prayed for a villa where there was a garden, a 
rivulet, and a grove ; and Virgil lang^shed for the 
enjoyment of rivers and woods, and the cool val* 
lieii of Mount Hasmus. * Of all my works/ said 
Pope, ' I am most proud of my garden.* And 
die great, the profound Descartes, whose mind 
was, at aU times, in a state of perpetual serenity, 
amuEied his summer evenings in the cultivation of 
a small garden, which was an appendage to his 
bouse at Amsterdam. Thus, as his biographer 
finely remarks, having settled the place of a pla- 
net in the morning, he would amuse himself, ia 
the evening, by watering a flower ! ' I look upon 
the pleasure, we take in a garden,' says tliat 
amiable and excellent man, who first brought phi- 
losophy from the schools, ' as one of the most in* 
nocent delights in human life. It is naturally apt 
to fill the mind with calnmess and tranquillity, and 
to lay all its turbulent passions at rest. It gives 
OS a great insight into the contrivance and wisdom 
of providence, and, suggesting innumerable sub- 
jects for meditation, I cannot but think, that the 

■ Used by Spenser for found : it is still retained in Scot- 
UuuL 
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very complacency and satiafaclioii, wtiich a man 
tak.es in tliese pleasures, is, to iteclf. a tirtaoui ha- 
bit of lie raiiid.' 

Suuie of the most iuterestin^ anri delightful pas- 
sages in Milton, are those in wiiicli he represent* 
fte happy pftir employed in cnltivating their bliss- 
fa\ ai>uue. The \o\e oi* our first mother lor tbe 
products uf nature is beautifuUv instanced iu that 
Cnssage of the eighth book, where Eve, perceiv- 
ing the Aiigel and Adam about to enter into hi^ 
and Eibstruse converse, rose from her seat and venl 
ftrth. 

Among her fniiis and flowers : 
To %'isit how they pmipered, bud mid bloom 
Her mirsery ; Ihey at her toining sprung, 
Aiiil touched by her fair dalliance gladlier grew, 

And when she learns, that she must quit tint 
delightfid Paradise, in which she had tasted to 
much happiness, how ex(|uisitely beautiful and pa- 
thetic is her lamentation ! 

' Must I then leave tliee. Paradise !— Thus leave 
Thee, nittive sioil, the«e happy walks and ^adrs, 
l<'it hAunl or Gods, where 1 had hoped to i|)Ciid 
Quiet, Ihoitgh >ad, the respite oriliat day. 
That must be mortal to us both? — O Ouweia, 
Tliat uever will in other cJimate grow. 
My early vuitalion and my last 
At even, which I bred up with tender band 
Trom tlie flr«t opening bnd, and gave you nftnici I 
>Vlio now sliiitl rear yoii to ilie suu, or rank 
Your tribes, and water from Ibe ambrosial fount? — 
Thee, lastly, nuptial liower, by me adonunl 
With what to sight or smell was sweet ; from thee 
How shall I [lartT— and whither wander down 
In a lower world, to this, obscure 
t And wild ?~How shall we breathe in other air 
Leas pure, accustomed to iniRiortnl fruits!* 

Toseo picture» BinahJo sittiug beneath the shade' 
itafrugi*aDt meadow: Virgil describes Anchises 
■eateil beneath sweet-sct;utrd bay-trees; and .iSlaeiu. 
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^^ leclinin^, remoterrom all society, in a deop and! 
^FtthJing: valley. Gasseridi, wlio ingrafted tlie doc- 
Voie tiJ' Galileo ou the theory of Epicurus, look 
Jot greater pleasure in feasting his youthful imag'J- 
pition by gazing on tlie moon, than Cyrus, in tlie 
^tthi*"ation of ilowers, — 'I have measured, dug 
IM planted, the large garden', which I have at 
^p Oate of Babylon," said tliat Prince; 'and 
Brer, when my health permit, do I diu« until I 
^Btre loboarcd two hours in my garden : it* there 
Bbotbiiig to be done, I labour in my orchard.' 
^■ras is also said to have planted all the Lesser 
^Ma. — Ahasuerus was accustomed to quit the 
Hwms of the banfjuet to indulge the luxury of his 
Brwer; and the conqueror of JVIithri dates enjoyed 
Be society of his friends, and the wine of Faler- 
Bant, in the splendid gardens, which were- au.hu- 
^pnr to his, name-.. DioB' gave a pieasure-garden 
B SpeucippuB as a mark of peculiar regard,— Lin- 
Krbus studied in a bower; BufTon in his summer- 
Boose ; and when Demetrius Poliorcetes took tlie 
ndand of Rhodes, he found Frutugenes at his pa- 
Iktte, painting in his arbour. Petrarch was never 
Ihppier, than when indulging tlie innocent plea- 
■ nres of liis garden. ' I have made myself two,' 
B«iya bo, in one of his Epistles : ' I do not imagine 
lliiey are to be eqnallc<l in all tlie worhl : I should 
Kfcel myself incliued to be angry with fcartuuo, if. 
I'fliere were any so beautiful out of Italy '.' 
I Virgil„ too, as appears from iiis Georgics,. was 
I aot only highly captivated ^vitli rural scenes,, but 
r a great cultivator of tliem. In the fourth book of 
[ Ae Georgics he seems to lament, that the limits 
I 0f hb subject would not permit him to sing of i 
Lgardens. He gives us pleasure, however, in w J 
u^id and' delighttbl sketch of horticulture, and ibo: i 
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atTecting episoile of a venerable old man, bappv tai 
caltivauug and adorning a few barren and fotmei 
aiTes. \Vltat the Roman poet regretted be cooM 
not ilo, was performed in the 17th century by fd&S 
Kapin, wbu wrote a poem on gardens, in tbeli 
guage, and sometimes iu the style of Virgit. I_. 
his poem, which is didactic, treats only of theiK^ 
chanical part of the Art of Gardening. He bu 
entirely forgotten the most esBential part, 
which seeks, in our sensations and sraitimentiv 
for the source of those pleasures which the bem- 
ties of Nature inspire, when improved and per- 
lected bv Art. In a word, his gardens are Hut 
gardens of the architect; but not the dellcioni 
haunts of the philosopher, the painter, and iha 
poeL 

Thomson, in his charming poem of the Seasoni, 
bas not been content with the most liixuriant de- 
Bcriptions of nira! KCenes, hut has deduced Iron 
Ihem the most sublime, moral, and religiviu 
themes. Shenstone transferred his fine poetital 
paintings to his few paternal acfes, and maite 
them flourish there in the most beautitiit realitjr- 
And since his time, the abb^ de Lille in Franc?, 
Sfid onr country-man Mason, have published n- 
gulsr didactic poems on die modern Art of Gar' 
deling, in which tliey have enlivened the iry 
new of preceptive poetry by all the captivatit^ 
powers 

Of ' mtixir, ima{;e, scntimeiil, and thought. 

Never to die!' • 

Mr. Mason begins bis admirable poem with am- 
invocation to Simplicity, as the inseparable at- 
tendant on genuine beauty and unafiected grace^ 
He likewise invokes the two sister arts wf Poetry 
and Painting to promote a kindred art; an art 
in urbich the attributes of both are en^igcd. 
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^ence he oonsiders the garden as a picture, tJic 
imadonied and naked soil as the painter's can- 
Vassy and all the means of decoration as the 
peDcil and colours with which he is to work. The 
aame idea is likewise beautifully expressed by the 
•bUdeLine: 

Un jtfdin, k mes yeux, est nn vaste tableau. 

Softx peintre. Lics champs, leurs nuances sans nombre, 

liM jets de la lumi^re, et les masses de Tombrc, 

lies heares, les saisons, variant tour-ii-tour, 

liC cerclc de Tann^ et le cercle du jour, 

Et dei pr68 6maill6s les riches broderics, 

£t dcs riaus c6teaux les vertes draperies, 

Les arbresy les rochers, et les eaux, et les fleur.N. 

Ce lont U Yos pinceaux, vos toiles, vos coleurs. 

To me the garden a vast picture seems : 
Be painter then, llie ample fields around ; 
Their varying shades, unnumbered, that displdy 
The vivid rays of light, or mass of gloom ; 
The honn, and seasons, and revolving still 
The circle of the year and circle of the day ; 
' The meads in variegated beauty bright ; 
The ever-cheering. verdure of the hills; 
The streams ;. the rocks ; the rivers ; and the flow'n ; 
ITiy pencils these, thy canvass, and thy tints. 

Agreeably to this idea, the modem art of gar- 
dening has been justly styled an imitation of the 
Deity in the most beautiful of his visible works., 
llie great elements of tliis species of beauty seem 
to be wood, water, and uneven ground; to which 
may be added a fourth^ that is to say» lawn. It 
is the happy mixture of these four that produces 
every scene of natural beauty, as it is a more mys- 
terious mixture of otlier elements, perhaps as 
simple and as few, that is productive of a world or 
a universe. 

The painters seem to have felt the force of these 
elements, and to have transplanted them into their 
landscapes with such feUcity, that they have rathe 
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emulated thau imitated nature. Claude 
the Poitssiii^, Salvator Rosa, and a I'eti 
the I7th centurj-, may be called superior 
tilts exquisite taste. Yet, with till their supe- 
riority to tlieir coDtemporaiies in landscape-puiC- 
tag. Lord Karnes observes, that it reqoiies toon 
genius to paint id the gardening way. ' In form- 
log a landscape upon canvass (says this degaot 
fmd philosophic writer) no more is required hot to 
adjust the figures to each other j aii artist vbo 
vould form a garden in Kent's manner, has anid- 
ditional task i which is, to adjust the figures to A* 
several varieties of the field.' 

But while tlie genuine beauties of Nature vW, 
displayed on the canvass, our gardens, till the 18th 
century, exhibited scenes, which, in every respect^ 
were tasteless and insipid. The artists of Ihow 
times imagined, that the farther they wandered 
from nature, the nearer Ihcy approached to llie 
sublime. Ciifbrtunately, where tliey travelletl no 
euhHme v&s to b? found ; and tlie farther tliej 
went the farther they left it behind. Perfection 
in no scienca whateier has been the work of a 
day. Many pr^udices were to be removed ; many 
gradual ascents to be made from bad fb good, and 
I'rom good to better, before the delicious amenities 
cif a Claude or a Poussin could be rivalled in a. 
Slourieail, a Hagley, or a Stow; or the tre- . 
mendous l)cauties of a Salvator Rosa could b* 
equalled in the scenes of a Piercefield or a 1^ 
Edgecombe. 

O how unlike the scene my fancy forma, ^ 

DM Fully, heretufbre, ivtili Wealth couspire. i 
To plmil thitt rormal, dull, itisjoihted icene, 
Wbich Diice was called a gnrden. Urilaln stlB; ' 
Bran on her brentt Hill many n hideeuii woonA 

Civi^a by the oriiel pair, when, bairowhig aiil , 

I'rotti geoaietrio skill, tliey vainly atrove 
By IJDi;, hy pliuainel, and luircciiue shccm. 
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To form with verdure wliat Uic buil<]er formed 
With stone- E^egious miidiiess : yet pursued 
Willi p&ins unwearied, witU expense unsuinmedi 
jUid tcience doatin^. Hence the sidelong walls 
Of shaveu yew ; the hollj's prickly aims 
Trimmed into high arcndes ; the tunsile bos 
Wove, in Mosaic mode of many a curl, 
Aronbd the tij^red carpet or the lawn. 
Hence too deformities of harder cure: 
The tetracetnonnd optil'ied; tlie lon^ Ihte 
Deep delved of flat canal ; and all that Toil, 
Idled by tasteless Fashion, could achieve 
To mar fair Nature's lineaments divine. 
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[r. Horace Walpole, in an ingenious essa^ 

1 Gardening, has quoted several passages 
B Milton, full half a century before the appear- 
e of Kent, the great refoimec of gardening, to 
w that our divine bard had the justest and most 
rfect ideas of this beautiful art. But I will not 
t the observations of this lively writer, wliitb 
( too copious to be quoted.^ The reader who 
aid trace the gradual prospect of a more en- 
itetieA taste in gardening, and who would form 
ut idea of the reformation which Kent efitcted, 
1 read Mr. Walpole's remariis with particular 
I shtdl be content to observe, that 
I art of gardening, wliicli may be called the 

r" agriculture, appears to me one oi' the 
ODiing, and I bad almost said, the most 
iaous amusements of tlie wealtliy. As culture^ 
ecals tiiem to the innocence of rural occupa- 
ts : as decoration, it favours, without danger, 
t taste for eiipeuse which is so naturally at- 
' mt on great fortunes. And far superior are 
h pleasures to the ordinary pursuits of the g 
senates and in courts. 
(hiuld'st thou re-sijp) tiic park and play content, 

Por the Mr banks of Severn w of Trent; 
here miglit'st ihoii find some eleg&til retreat, 
wISotne hiU'Ling' scontor's deserted seat ; 
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And Blretob th)- prospecti o'er the sniilinK '*Rd. 
For l«u Ihan rent tlie dnn^eomi nf the Strand ; 
There prune thy walks, support thy droopins Soi/n, 
Direct thy rivulets, and twine thy bow'ri ; 
And while thy beds a cheq> repast afford, 
Deipiae the dainties of a venal lord : 
There every bush with Nature's music riogt, 
There every breeoe benrs health upon ita vringi; 
On all thy hoars leourity shall smile, 
And bless thy evrains walk and moming toil- 

JOHNIOK. 
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RBFLECTI0N8 ON VEGETATION. 

Your contemplation fiirther yet parrae ; 
The wondrous world of vegetables view! 
See varioDB trees their various fruits produce, 
Some for delightful tosite, and some for use. 
See sprouting plants enrich the plain and wood. 
For physic some, and some designed for food. 
See I'rngrant flowers, with different colours dyed. 
On smijiug meads unfold their gaudy pride, 

BLACKKOSE. 

IN Spring, when Nature has ^ain beautified 
tie earth wiUi the brightest colours, and universal 
life and cheerfulness pervade the whole creation, 
my inquiries are uaturallj directed to the great 
principle of vegetation, by which such a wonderftd 
transformation has been etTected. But the suhject 
is too copious and too extensive to be treated of 
with syijtematic accuracy : I shall be content, 
therefore, to iioint out some of its most pronunent 
and pleasing teatures to ^e contemplation aad ad- 
nuration of my readers. 
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definition of a plant is the 6rst object of in- 

^. Boerhaave detiues a plant to be au orga- 

body, composed of vessels and juices ; to 

b body belongs a root, or a part by which it 

Tes to some other body, and particularly the 

1, Irom which it derives the matter of its 

md growth. It is distinguished firom a fossil 

its being organized, and consisting of vessels 

* jnices; and from an animal, by tts adber- 

b> another body, and deriving its nourishment 

n it 

[Tiat plants are organized bodies, and endued 

"" , is evident ii-om a variety of considera- 

18, and particularly, from a degree of sponta- 

a motion observable in them. Thus, herbs, 

igreen-houses or stoves, incline toward the 

1: when shut up, if they tind a hole in the 

, shutters, or frames, they will endeavour to 

Ktrate. Several plants, in the day-time, turn 

T flowers toward the sun : most plants, in a 

sue sky, expand their flowers; but, before 

I, shut them up, or contract them at the ap- 

Hicfa of night. The flowers of many plants 

\ down in the night, as if the plauts were 

;p, lest rain, or the moist air should iiyure the 

r dust. The trefoils, and others, shut up, 

loable their leaves before storms or tempests, 

..unfold them in a clear sky. The tamarind-tree 

^d by Alpinns and Acosta to infold within its 

8 the flowers or fruit every night, in order to 

ird them from cold or rain. Some of the sensi- 

i plants, and the wood-sorrel, with pinnated 

;es, upon being touched, roll up their leaves, 

tauu downward or shrink, and ai'ter a little 

p expand them again, as if they had both life 

(sansation. And it further appears, that mo- 

I is no less necessary to the vigour of phmte, 

i tssrozse is to tLd health and !^tIe1v^^l Q^ «a.- 
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mals. Thus planU, m stoves and greetiLoiises, 
although they have sufficient beat and nourish- 
ment, are slender tmd weak, lose the colour a 
their leaves, and seem to languish fur want u 
motion. And trees surrounded by high walls o 
buildings, and confined within narrow bouitdt,' 
are slender, and grow tall, but not stroiig:.' 
From the observations, moreover, of some cele- 
brated naturalists, a great similarity appears be-' 
tween the mecbanisra of [ilaiits and that of a 
mals ; tlie parts of tlie former bear some analogy 
to those of the latter; and the vegetable and 
auimal eironomy appear to be formed on the s 
model. 

Tlie structure of plants is next to be considered.! 
The roots, stalk, branches, leaves, flowers, Bud| 
fruit, comprise all tliat is must remarkable in their 
external parts. The roots, by means of their dif- 
ferent kinds of binges, tuberosities, and- ramif)c&* 
tioDS, keep the plant tued to the earth ; while theii' 
pores imbibe an exceedingly fine slimei which thd 
crater Ifquefies, smd carries witli it. From the roof 
springs the stiUk, to which the plant partly owes iti 
strength and beauly. Being sometimes shaped 
nke a pipe, tlie stalk is fortified by knots skil- 
fally disposed. As it is sometimes too weak ta 
support itself, it twists round a solid prop, fasten- 
ing by means of the little bands with which it i 
fiirnished. In some it appears a strong pillar, 
rearing its proud head alofl in the air, and braving 
all tlie ftiry of storms and tempests. 

The branches slioot forth like so many arm^, 
from the trunk and stalk, on which tliey are distri- 
buted with great regularity. They are divided 
and subdivided into many small boughs ; the sdb-? 
divisions observing the same order as the pnaeipal' 
divisions. 

TboieleSiYet, those cfatuimng ornaments of i4asta^ 
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are disposed round the stalk and branches with the 
lame symmetry. Some are simple, others com- 
pound, or formed of various foliage. One sort 
is plain, another indented. Some of them are 
very thin ; others hard, soft, plump, smooth, rough, 
ba^, &c. 

The flowers, whose beautiful enamel is one of 
the principal glories of Nature, are not less diver- 
sified than the leaves. Some have only a single 
leaf, or petal; others several. Here it appears 
like a large vessel gracefully opening: there it 
ibrms some grotesque figure, in imitation of a 
nuzzle, head-piece, or cowl. Here it is a but- 
tnfly, a star, a crown, a radiant sun. Some are 
icattered on the plant witliout any art : some com- 
pose nosegays, globes, tuils of feathers, garlands, 
pyramids, &c. The greater part of them are i'ur- 
nished with a calyx ; sometimes plain and simple ; 
sometimes consisting of several pieces, or properly 
cut. From the centre of the flower proceeds one 
or more little pillars, called pistils, which are 
either smootli or channelled, rounded at top, or 
terminating in a point. These commonly encircle 
other smaffer pillars, called stamina, which carry on 
the npper part of them a sort of small bladders, full 
of an exceedingly flue powder, called the pollen, 
or fertilizing dust ; every grain of which, viewed 
through a microscope, appears of a very regular 
figure, but varied according to its species. In 
some they are small smooth globes ; in others 
they are thickly set with prickles, like the covering 
of a chesnut; and sometimes tliey resemble small 
prisms, or some other regular body. The flowers 
are succeeded by an infinite profusion of fruit and 
seed*. 

> Se« )?o. XXVI. for an account of the Anatomy of 
Flowers, and Ihp sexual system of plants. 



( 



i 



SSB The Ctmttmptative P/tihiopifr. wo. SXTIB 

AH tVnits and seed* have this in conuuon, tha 
they inclose under one or more coverings the gen 
of the future plants. Some have only such cover 
ings as inuuediatelj infold the germ, whose outsid 
is of the strongest contexture ; and, among thesi 
there are some that are provided with wings, tnfti 
plumes of feathers, &c. by means of which the 
are conveyed in the air or water, so as to fa 
transported and sown in difTerent parts. Otbei 
are better clothed : being lodged in seeds or podi 
inclosed in a kind of box, having one w mot 
partitions. A third sort, under a delicious fruit 
which is rendered still more agreeable by its bean 
tiful colour, contain a stone and kernel Othei 
are inclosed in shells, which are either unne 
with prickles, abound with a bitter juice, or ai 
adorned with a very fine down or hair, H 
outside of fruits aud seeds, moreover, do no 
aflbrd less variety than that of the leaves ssA 
flowers, there being scarcely any figore wiiatevOi 
of which they do not exhibit an exact iepr» 
aentation. 

Snch are the exterior parts of plants: the in* 
temal arc composed of four orders of vessel^ 
namely, the ligneous fibres, the utricuti or littlfl 
bags, the proper vases, and the trachea: or ai 
vessels. 

The ligneous fibres are very small channels d« 
posited according to the length of the plant, an 
consisting of lltUe tubes placed near each othei 
Sometimes these vessels are parallel, and at oth» 
are sepai-ated, leaving between ihem intervals, <l 
oblong spaces, which are filled by the utricnii, 
kind of membraneous bladders, horizontaDy dii 
nosed, and communicating with each othei. 
The proper vessels arc a kind of ligneous fibres, 
that differ from the rest principally from their. 
juice, which ia of a deeper colour, or thicker/ 
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I the middle of these, or round a great number 
pifneoQS fibies, are some vessels, vhich are not 
Eaarrow, composed of a silvery elastic blade, 
led spirewise, like a spring. Tbeue are ar- 
is, and seldum contain any thing but air. 
These foDT orders of vessels, which are dispersed 
tough all Ihe parts of the vegetable, in propor- 
\ to the nature and function of each, compose, 
least in trees and shrubs, three principal and 
plcentric beds, the bark, the wood, and the 
Eb. The hark or rind, which is the onter co- 
vering, is smooth, even, and shining in some, 
and rough, chanelled and hairy in others: it is 
formed oi' tlie widest fibres, that are the least 
pressed together, and which admit within them the 
roust air. The wood, which is placed under the 
rind, has, on the contrary, narrower and more 
contracted tubes. Its utricles are less replenished 
ur dilated ; and this only bos arteries. The pith, 
which is situate in the heart of the plant, is little 
_mgre than a collection of utricles, which are 
ater and more capacious than those of the buk 
) vood. 

i'Vom the structure of plants we proceed to 
' : nutrition, hy their roota and leaves. The 
;, unctuous, and subtile slime, which the 
r separates from the coarse earth, and keeps 
t dissolved state, is tJie principal nutriment of 
ta. The different species of manure only con- 
ite to tlie fertiJb.ing of land, in proportion as 
introduce into it a greater quantity of a 
J powder or active salt', 
ir having been admitted into the body of the 
J the extremity of the fibres, the nutritious 
( rises into the ligneous fibres from the trunk 
£ staik, and passes into the utricles that adhen 

> S^Xa.XXlV, On the Fool ol V\Ka\v 
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to tlMm. It is there pr^aret) and digested. It 
afterward enters into the proper vessels, uder 
Ibe (arm o( a coloured ttuid more or less thick, 
vkioh we nuj conjecture to \ye witli respect to fil8 
plant, wbat ibe cfa^le or blood u to tJie SMfOit 
Baag filtered b> tlie finer or more winding tub«^i 
it is ut last conveyed to ull the parts, to wliicb tt 
mutes, and iocreases their bulk. 

11m <]aantity of nutriimat which a plnnt derive! 
frggn the earth is in proportion to the number and 
nse of its leaves : tlie smaller and fewer in number 
die leares are, the less it draws. 

Tbe DQtritioD of vegetables is likewise c 
immediatelv by their loaves. TTiej not only setvs 
for raising the sap, preparing it, imd discharging 
its superfluity, but thej are a kind of roots thit 
pumu from the air i!ie juices lliey transmit to the 
neignbouring parts. Tbe dew, which arises from 
the ground, is the m-iocipal fouudalion of this 
aerial uourishmeat. The leaves present to it thdr 
inferior surface, which is always Ibmished with 
an iuGoite number of small pipes that are always 
readv to absorb it. And that the leaves may re- 
ceive no prejudice in the exercise of this function, 
they are dispersed «ith such art on the stalk 
and branches, that those which immediately pre»j 
cede, do not cover such as succeed them. Some*! 
times they are placed alternately on two opposil 
and parallel hues. Sometimes tliey are dist 
bated by pairs, that cross each other at ri»l 
angles. Sometimes they are ranged on tlie angleii 
of polygons circumscribed on tlie branches, and 
so disposed, that the angles of the inferior po» 
lygon correspond with the sides of the superion 
Jud sometimes the leaves ascend the whole lenetlj 
of the stalk and branches, in one or more pareitei 
spiral lines. 

By a mechaniam, w\a<^ U iuw\i^i.e»^ Nex^i ^ims 
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; tlie root of the plant forces iUelfioto the earth, 
I branches shoot out ou each liide, the leaves 
s their superior surface to tlie open air, and 
r inferior surlace to the earth, or the inner 
t of the plant. If a seed be sown the contrary 
f, the radicle and the little stalk will each bend 
ikwu^ ; the former, in order to penetrate into 
p earth, and the latter to gain tlie air. If 
jroung stalk be kept incliaed, its extremity, 
twithstanding, will grow upright. Bend the 
!8 of all sorts of plants; cause the inferior 
I of their leaves to turn toward the sky ; 
a will soon perceive that all these leaves will re- 

Ba their former position, 
[any great naturalists have supposed a circn- 
ion of the sap in plants ; but Dr. Hales has d&- 
DStrated, that the sap does nut circulate, but 
t it ascends and desceudn. In order to under- 
d the motion of the sap, according to his prin- 
>8, it is to be considered, that during the heat 
> summer's day, all plants perspire freely from 
Ipores of liieir leaves and bark. At that tune, 
irjnices are highly rarefied. The diameters of 
I tracheie, or air-vessels, are enlarged, so as to 
a upon and straiten the vessels that carry the 
) in consequence of which, their juices, not 
le able to escape by tlie roots, are pressed 
', where there is the least resistance, and 
EF tlie excrementitious parts by the leaves 
iWanches, in the form of vapour. When the 
It beat declines, the trachea are contracted, the 
1. vessels are enlarged, and the sap sinks down 
the manner of the spirits of a thermumeter. 
ooDseqnence of this change, the capillary ves- 
■ of the leaves and top branches become empty, 
iiig surrounded with tlie humid vapours of tld 
tmof, they fill tlieniselves, from the kaaw 
rs of attraction, and send down the new a* 
irodjaices to be mixed with tinwe vVaX «**^ 
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more elaborated. As soon as tlie son has altere 
tlie temperature of the air, the traclieie becson 
U[Wo dutended, and the sap-vessels are straiteai 
The Hune caase always produces the same eSb 
and this alternate ascent and descent through t 
same system of vessels, continaes as long' as t 
plant survives. The irregular motion of the sti 
and branches is another cause that contribnlei 
to the ascent of the sap. Whenever these paiU 
are agitated by the air, tbey are made to assoma 
a variety of angles, whereby the sap-vessets an 
suddenly straitened. The contained juices, coq' 
seqaontly receive reiterated impnlse^, similar ' 
what happens to the blood of animals from 1 
contraction of the heart. These observationi 
convey a general idea of the motion of the sw), 
which vanes according to the temperature of lie 
weather, which is seldom the same in any suc- 
ceeding moment; and, therefore, the sap must 
Mimetimes move more quickly, and sometimes slew : 
it may rise and lall many times in the day, pushed 
forward by sudden heats, and falling by sudden 
cold. Thns the juices are blended, and tiiesecre- 
tiens forwarded. 

An ingenious female naturalist, Mrs. jlgnei 
JbhtUon, has published an interesting series of 
Essays* on Vegetable Physiology in the ' Philoio- 
phicu Magazine.' In a few particulars she as* 
signs different functions to certain portions o( 
plants, to those pointed oat in these Papers { 
though in the main she agrees. In her compa* 
risoH between animal and vegetable life, she 
proves, that the vegetable frame is a mere mus- 
cular creature, having life only, but no sensation ; 
possessing alone the property of the muscles, irri- 
tability. The comparison proves also, that as the 
only part in the human body that possesses self- 
moiioo, independent t& sffl. ofti« ^■mVs, '■* >iia 
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niiscle ; so the only part in the plant that pos- 
sea&es the same vis insita, is the spiral wire, which 
Bierefore operates as the muscle of the vegetable. 

iee the Philosophical Magazine for August, 

16.) 
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tU PROCESS OP NATURE IN THE VEGETATION 

OF PLANTS. 

' Nor only through the lenient air this change, 
Delicious, breathes ; the penetrative sun, 
His force deep darting to the dark retreat 
Of vegetation, sets the streaming power 
At large, to wander o'er the verdant earth, 
In various hues. thohson. 

Hos natnra modos primum dedit: his genus omne 
Sylvarum fruticumque viret virqil. 

Thus Nature did ordain. 
For trees, and shrubs, and ail the sylvan reign. 

DRYDEK. 

THE theory of the ascent and descent of the 
qp in plants, with which I concluded my former 
aper, is beautiiully adopted by Thomson, in a 
Dide apostrophe to the God of Seasons : 

Hail, Source of Being ! Universal Soul 
Of heaven and earth! Essential Presence hail! 
To Thee I bend the knee ; to Thee my thoughts. 
Continual, ctimb ; who, with a master-hand, 
Hast the great whole into perfection touched. 
By Hiee the various vegetative tribes. 
Wrapt in a filmy net, and clad with leaves, 
Diaw the life ether, and imbibe the dew ; 
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By Thee disptisieil into cmigetiiRl soils, 

Slao<l> ent'h altiactive plaoit.and intka, andiwdb 

Tlie juicy tide, a twining ma«s of iube* : 

At thy cotnmatid the vernal aiin awakes 

Tlie torpid saj), detnidcd to the root 

By wintry winds ; tliat now in fluent dance. 

And lively fermentfttion, moantinK, spi«ads 

Ail tbii innumerouft-co loured scene of things. 

I sLal) now consider the very curious and 
mirable process of nature In the vegetation 
plants, which is described to this eflect by 
excellent Malpighi and others : The seed of 
plant, after it has dropped from the pod or hi 
may be considered as an impregnated egg, wi 
which the embrj-o plant is securely lodged. 1 
few days after it hus been committed to tlie ea 
may be observed the rudiments of the future j^ 
every part of which appears to exist in miniot 
The Dutrictous juices of the soil insinuate th 
selves between the original particles of the p! 
and bring about an extension of its parts. Th 
called tlie growth of the vegetabfe body; i 
with regard to this increase by addition asd 
tension, there seems to be a great analogy betd 
the animal and vegetable Kingdoms, on wb 
however, I shall not enlarge. 

To illustrate the subject of vegetation, !el 
take a view of what happens to a bean, aftt 
has been committed to the earth. In a lew d 
sooner or later, according to the temperatun 
the weather and tlie disposition of the fio3, 
external coverings open at one end, and disc 
to the naked eye part of the placenta, or bod 
the grain. This substance consists of two la 
or divisioVis, between which tlic seminal plat 
securely lodged. Soon after the opening of 
membranea, a sharp-poiuted body f^ipears, w 
is the root. By a kind of principle, which se 
to bear some appearance of iasluict, it seel 
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l^ussage downward, and fixes itself into the soil, 
^t this period, the root is a smooth and polished 
V)dy, and has, perhaps, but little power to absorb 
my tiling from the earth, for the nutriment of ther 
gam or sprout. The two lobes now begin to se- 
parate, and the germ, with its leaves, may be 
plainly discovered. As the germ increases in size^ 
(he two lobes are further separated, and the tendet 
leaves, being closely joined, push themselves ibr* 
Ward in the form of a wedge. These leaves takd 
a contrary direction to the root. They seek a 
passage upward, which having obtained, they lay 
aside their wedge-like form, and spread tliemselved 
in a horizontal direction, as being the best 
adsq^ted for receiving the rain and dew. Thd 
root, increasing every hour in size and vigour, 
pushes itself deeper into the earth, from which 
It now draws some nutritive particles. At thd 
yame time, the leaves of the germ, being of a suc- 
culent nature, assist the plant, by attracting front 
the atmosphere such particles as the tender vessels 
jure fit to convey. These particles, however, ar# 
oi'a watery kind, and have not in their own nature 
a sufiiciency of nutriment for the increasing plant. 
Vegetables, as well as animals, during their 
lender state, require a large share of balmy nou- 
rishment. As soon as an animal is brought into 
life, the milk of its mother is supplied in a liberal 
stream ; while the tender germ seems to have only 
the crude and watery juices of tlie earth for its 
support. This, however, is not the case : for the 
vegetable lives upon a similar fluid, although dif* 
ferently supplied. For its use, the farinaceous 
lobes are melted down into a milky juice, which, 
as long as it lasts, is conveyed to the tender plant 
by innumerable small vessels, which are spread 
through the substance of the lobes. These ve.ssols^ 
Oniting into one common trunks enter the body oC 
roL. /. O 



tlie germ, and fierlbrm tlie office of oii luubili 
cliord. Wilhotil this supply of balmy liqaufi 
plant must inevitably have {lerisbed, its root b 
then tt>o small lo absorb a Kuflici^ncy of loud, 
itij bixly too weak lo assimilate it into oourishiiH 
Tiu-tiips, aoti all the tribe of cabbages in oj 
sition to the leguniinoaH and faniiac-iMjus plai 
spread thuir seminal leaves' apou the surfa 
these leavEiJ contaiti all the oil of the seed, wh: 
when dilated by the moititiire of the atmospix 
forms HQ emulsion of the most uourisliiog quail 
and, on account of it.s sweetness, the seminal lea 
we greedily devoured by the fly. A grain of wl 
at) soon as the germ has made its appearai 
■hows the milky licjuor to the naked eye ; but 
lunbilical chord, with its randlications, can bei 
tovered only by the assistance of the nicest glsft 
An the plant increases in size, the balmy jn 
dimiiusbes, till, at last, it is quite exhausted, ?^ 
umbilical chord then dries up, tmd tlie extei 
covering of tlie grain appears connected with 
root ill the form of a slirivelled bag. In the p 

' All wrJs have two cnviiinpi, ivliich answer to 
rtorinn anil amnion in ftitatomy, nml two lubca, or diviHiO 
whicli pcrt'orm llie oflice tit tilt) plttccnla. Thtsc ItAits n 
sfiliili- tlie borty of (he BceU; mul, in the farinHvi? 
kindu, they nre ihn floirr of Ihu )p^u. Innimierable r 
TemeU run through the sahsliuicu of the \ohe», irip 
umtiBfc as Uicy approach llic Hemin&l plnnt, tbrm R a 
<;hDrd lo be inserted into tUe boUy of iJic gnun. Th m 
this Ilie n'ttrinunt supplied by tlie placenta or lobe 
eonvejcd for the prettert ation niid iticrCRSc of tlui rati 
plattt. Here il may be ob»erred, tb&t <he lobw of j 
Tihc«oi» f^nt uc fixed in the earth; they are, the ~ 
imprt^erty termed trmimtl iraiti, beiug rntlier (litt p 
or fotffltdQnt of tlie plnnt Ou tlie contrary, vegetal 
(hat have an fHy seed, ps rape, hemp, and tnnilp, , ^ 
their lobes upward, iind spreml (hem ii]ion the ST"^ 
tliii form ofbroii'l li'iives, Tbe«c. though they ^ 
uHire 1)1' u plncciita. iire properly Mintnid li;av||p 
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cess of vegetatioiiy there is no mortality : from the 
moment that the seed is lodged in its parent earth, 
the vegetative principle begins its operations, and, 
in the whole successive gradation of them, illus- 
trates the wisdom, the power, and the bounty of 
Providence. It is worthy of observation, more- 
over, that farinaceous vegetables and oviparoul( 
animals are nourished in their tender state nearly 
in the same manner. The embryo plant is sup- 

Eorted by the farina melted down into a milky 
quor, and conveyed into its body by means of an 
umbilical chord, at a time when the radicle was un- 
able to supply a sufficiency of nutiiment. An ovi- 
parous animal, from the time that it is brought into 
light, seems to receive all its nourishment from 
without ; but this is in appearance only. The yolk 
of the egg, remaining entire during incubation, is 
received into the body of the animal, and, in a 
manner similar to the milky juice of the vegetable, 
is slowly conveyed into the vessels of the tender 
chick ; and tiius a sweet nourishment is prepared 
at a time, when neither the industry of the animal, 
Hor the attention of its mother, could have pro*- 
cured a sufficient supply. 

That the whole plant is contained in the seed, is 
an opinion as old as £mpedocles ; and it is still the 
prevailing doctrine among the generality of natu- 
ralists. Experience, the microscope, and the mo- 
dem philosophy, give great countenance to it : for 
it is certain, that by the use of good microscopes, 
we discover, in the seed, several of the parts of 
the future plant, only in miniature ; particular ly a 
little root called the radicle, and the stem called the 
flumule. 

In the life of Malpighi, we have a debate between 
hun and signer Triumphetti, provost of the physic 
garden at Kome, whether the whole plant be ac- 
tually contained in the seed. The a(L\Ymvil\N^ \% 
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maintained by Malpighi, widi cogent ai^timents ; 
among wbich this is one, that ia a kidney bean, 
before sown, tlie eye, assisted by tlie microscope, 
easily dis<:over£ leaves, a bud, and even the kuoti 
or iuiplantatiDUs of the leaves on the Htem. The 
stem ilself also is very conspicuous, and plainly 
consists ot'woody fibres, and a senes of little utricles, 
^d Triumphetti having objected, that by poverty, 
traosplantation, Slc. several plants degenerated into 
jDthers, particularly wheat into tares, and tares agm 
into wheat; iu answer to this, which is one of the 
■trongesl objections agaiu^ tliat opinion, Malpiglu 
replies, that he is not fully satisfied as tu the tniA 
of^the objection ; for that both he himself, and bii 
friends, having made the experiment, no nietamor- 
pliusis of the wheat succeeded ; but, granting the 
metamorphosis, it is the sod, or the air, or the 
culture, that is in fault. Now, from a morbid and 
monstruus condition of Nature, there is no iit- 
ferring her genuine and permanent state. 

On this subject of seeds, tliere is one circnm- 
ttouce, which is too ciuious and remarkable to be 
passed over; namely, that in all countries, whether 
aariculture be promoted or neglected by mankind, 
Nature assists to sow and plant, as well as to ferti- 
lize the earth, Tlie seeds of lolly trees are many of 
tliem winged ; and, vhen tliey are ripe, the outum- 
tiul winds blow tliem ol!', and scatter tiit^m at a great 
distance from their mother plants, Ofhera are in 
pods or liusks. aikd uot capable of being carried by 
'the molion of tlie air; but Providence has given 
tlient aslcoJs to birds, who carry them to distant 
places, and, in feeding, scatter part of the seed ia 
eoils proper for them to take root in and spring upi 
£!ven the droughts of the autumn contribute to in- 
crease and pro|jagate trees and plants ; for by caus- 
ing deep chinks in the earth, the seeds of trees, and 
latter plants, tliat require depth, ore lodged at pro- 
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per depths for their growth, and, at the same time, 
necnred from such animals as feed upon them. 
Many of the seeds of annual plants are provided 
with a light down, by which they are enabled, with 
tiie help of the wind, to rise to great heights, and 
spread tliemselves very wide, to propag-ate their 
species in distant lands. The sun, by its annual 
visit to the northern and southern tropic, alter* 
nately gives action and rest to vegetation. The 
floods, which, in many countnes, fall, at certain 
seasons, from the mountains, cover the plains, and 
enrich the soil by tlie sediment of their waters. 
The frosts of winter, also, by expanding the 
moisture contained in the earth, loosen and break 
the clods, so as to make them give way to th0 
spreading roots of vegetables ; mid swine, moles, 
and such other animals, root up and loosen the 
earth, and fit it to receive the roots of plants. 

Then spriDg the living herbs, profusely wild, 
O'er all the deep-green eartli, boyoiMl the powei 
Of botanist to number up their tribes : 
Whether he steals along the lonely dale, 
In silent search ; or tliroiigh the forest rank, 
With what tlie dull incurious weeds account, 
Bnrst his blind way ; or clinibr. the mountain rock, 
Fired by the nodding verdure of its brow ; 
With such a liberal hand has nature thing 
Their seeds abiioad ; blown tlieni about in winds; 
Innumerous mixed tliem with the nursing mould, 
The moist'fting current, and prolific rain. Thomson. 

Birds are natural planters of several sorts of 
wood and trees : they disseminate tlie kernels upon 
the eartli, which, like nurseries, bring them forth 
till they grow up to their natural strength and per- 
fection. Crows have been observetl, at the latter 
end of autumn, planting a grove of oaks : they first 
made little holes in tlie ground with their bills, 
going about till the hole was deep enough, and th^^ 
tiiey dropped in the acorn, and covered vl hi\\Sx^ 
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eardi and moss. Some think, that Providenoe has 
given the crows tlii» instinct, solely for the propa- ] 
gation of trees : but others are of opinion, that it 
ivus given them principally for their own prese^ 
vation, by hiding provision in time of plenty, ill 
order to supply them in a time of scarcity ; for it 
is observed, in tame pies and daws kept about 
houses, that they will hide their meat when they 
have plenty, and fetch it from their hiding-placei 
when they want it. Such an instinct, therefore, 
in birds, may answer a double purpose, both their 
own support in times of need, and the propagation of 
the trees they plant; for, whenever they hide a great 
number of nuts or grain in the earth, we cannot 
suppose tliey find them all again, but that as many 
will remain in the plat of ground they make use of; 
as can well grow by one another. I shall add to 
this obser\^tion concerning the natural dispersion 
of seeds, that Providence has been amazingly 
bountiful in the wonderful increase of seed in many 
vegetables ; insomuch, that with proper culture, the 
face of the whole earth might be covered, in a very 
few yewrSffrom the seed of a single plant. 



ON YABIOUS PHENOMENA IN THE VSGETABLK 

KINGDOM. 

Admiration, feeding at the eye, 
And still unsated, dwells upon the theme. 

COWPER. 

THE vegetable kingdom, considered in vanons 
points of view, exhito% muxunet^XAo ^\k»i»aii«&as 
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mhiclk excite great, variety of sentiment and inex- 
sanstible conjecture — Among tliese, the curious 
botanist will not fail to observe the locomotive fa- 
culty which vegetables possess, the extreme sensi- 
bility of some, and that remarkable phenomenon, 
inparticular, which is called the sieep of plants. 

That power of changing place, which is called 
the locomotive faculty, is not peculiar to animals* 
Examples of different kinds of motion are to be 
discovered in the vegetable kingdom. When the 
roots of the tree, for instance, meet with a stone, 
or any other obstruction to their motion, in order to 
avoid it, they change their former direction. They 
will toni, moreover, from barren to fertile earth, 
which indicates something analogous to a selection 
of food ; and when confined to a house, they will 
uniformly bend toward the window, or aperture, 
tlirongh which the rays of light are introduced. 

The Mimosa, or Sensitive Plant, possesses the 
fiMnlty of motion in a very eminent degree. On 
the slightest touch its leaves suddenly contract, and 
die branch bends towards the earth. The ingenious 
Darwin, in his ' Botanic Garden/ thus describes 
this delicate plant : 

Weak with nice sense, the chaste Mimosa stands. 
From each rude touch withdraws her timid hands; 
Oft as light clouds o'erpass the summer-glade. 
Alarmed she trembles at the moving shade ; 
And feels alive through all her tender form. 
The whispered murmurs of the gathering storm ; 
Shuts her sweet eyelids to approaching night, 
And hails with freshened charms the rising light. 
Veiled, with gay decency and modest pride ; 
Slow to the mosque she moves, an eastern bride ; 
There her soft vows unceasing love record. 
Queen of the bright seraglio of her lord, 
So sinks or rises, with the chanceful hour. 
The liquid silver in its glassy tower ; 
So turns the needle to the pole it loves, 
With &ne Uhntiona quivering as it mo^es. 

o4 
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Bat the Hedysaruin Gyrans, or Movhl 
IVbiii the Kiist ludies, where it is caUed C 
ilorrum, by tlie natives, exhibits the most ostoiu! 
iiig example ol' vegelaltle motion. Its leaves an 
iucivsiuuill} ill spontaneouii movemeut; sonierisim 
and others falling ; tuid olhers whirliag; circoladii 
by twisting their stems. Dr. Darwin, who plac^ 
this plant, accarding; to the Linnean or sexual 
■ystera of Botany, in the class Diitdelp/iia, tM 
brolherhouds, ten maleti, thus describes the Hedy- 
»anuD, in his beautifully fanciful account of lb* 
Loves of the Plants : 

Fair Chuttda. smiles amid the bnming watte, 
ilcr brow tinluibaoed. and licir zone unbraued ; 
Ten brother-youtlis with slight umbrellas sbadey 
Ur I'sii H ith busy bands the pnoting maid i 
IjOOBe wave ber locks disclosing as they breal[„ 
The rising boMm aud averted cheek; 
Clasped round her ivory neck witbitud* of gold 
Flows her Ihiu vest iu many a. gauzy fold ; 
O'er her light limbs the dim trauspurcoce play*, 
And the fair form, it seeuis tu hide, displays. 

The motions of the Hedyssmm cease doring tht 
night, and when the weather b cold and cloudy. 
Our wonder is excited by the rapidity and cod* 
stancy of the movements pecuUar to this plant 
The frequency, however, of similar motions in other 
plants, may render it probable that tlie leaves of aU 
vegetables move, or are agitated by the rays ef the 
Eun, although many of these movements are too slow 
fur our perception. 

The American plant called Dioiitea Musoipula, 
or Venus's Flytrap, afiords another instance of ra- 
pid vegretable motion. Its lea\es are jointed, and 
iumished with two rows pf strong pni;kles. Their 
surfaces are covered with a number of minute 
glands, which secrete a sweet liquor, and allure tlie 
approach of flies. When these parts are touched 
by the tegs of a fly, the t^'(o\cl\les^»^^)B*l.eBX 
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tandy rise ap, the rows of prickles lock them- 
ives fast together, and squeeze the unwary animal 
» death. If a straw or pin be introduced between 
le lobes, the same motions are excited. Dr. 
terwin says, that the sweet viscous liquor just 
£&tionedy is a curious contri>'ance of Nature^ to 
revent various insects from plundering the honey, 
r devouring the seed ; and he thus poetically de- 
sribes the plant and this its remarkable pecu- 
arity: 

The fell Silene and her sisters fair. 
Skilled in destruction, spread the Yiscous snare, 
The harlot-band ten lofty bra^oes screen, 
And frowning guard the magic nets unseen. 
Haste, glittering nations, tenants of the air, 
Ob, steer from hence your viewless course afar ! 
If with soft words, sweet blushes, nods, and smiles. 
The three dread syrens » lure you to their toils. 
Limed by their art in vain yon point your stings, 
In vain the effort of your whirring wings! 
Go, seek your gilded mates and infaut hives. 
Nor taste the honey purchased with your lives. 

When a seed is sown in a reversed position, the 
ronng root turns downward to enter the earth, and 
4e stem bends upward to ascend into the air. Con- 
be a young stem to an inclined position, and its 
xtremity will soon assume its former perpendicul^ 
[irection. Twist' a branch of any tree in such a 
oanner that the inferior surfaces of the leaves are 
omed toward the sky, and, in a short time, all 
bese leaves will resume their original position, 
liese motions are performed sooner or later, in 
roportion to the degree of heat, and the flexibility 
f the leaves. Many leaves, as those of the mallow, 
>Ilow the course of the sun. In the morning, their 
uperior surfaces are presented to the east; at 
oon, they regard the south ; and, when the sun 

* Three females and ten males inhabit each flower.. 
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■ete, they are directed to the wtst. During Ibe 
Bij^ht, vr in rainy weatiiei', these leaves are hcii- 
xontal; iind tlieir inferior sarfaces are turned Iak 
vard the earth. The Leiianthue, or siiHflon^ 
■Iso, follows the course of the aim : 

Great Heliantfaas gaiiai o'er ttrillglil plains 
In gtent solemuity his derrise tntias ; 
Miuiballed 'mfivri ' i-neh ;;a.ndT band proceeds, 
E»eh gaudy baud apfumerf* ImIj' leads; 
"With sealoiis «Ieps ue dimbs tlic iiplnnd lawn, 
And bows in homage to the riKing- dawn i 
Imbibes with eagle-eye tlie golden ray, 
Aud walchos, as tt moves, li>e orb of day. 

"WHrnt has been denominated the sleep afplanU, 
afTurds an instance of another .species of vegetable 
juolion. The leaves of many plants fold up dnring 
theni^bt^ but, at the approach of the kuh, they ex- 
pand with new vigour. The common appearances 
of most vegetables are so Gb&nf>;ed in the uij;ht, tliat 
it is difficult to recognise the different kinds, even 
by the assistance of light. 

The modes of folding in the leav es, or of sleep- 
ing, are extremely various. But it is worthy ot'rt- 



■ The nnmerons floreti, whieb constitute tIiediskort1u< 
flewer, contain in eneh live males sanottnding anef«inah; 
and tfae five stamens liave their anthera eontiected at topi 
whence the name ol'tbe class ' ctiafederate majes,' 

^ The seeds of many plants oi this elass are I'umiihcil 
with a plwmc, by whiuh admirable mechanism they ate dift- 
■enii Baled by the ninds liiv Trom theJr parent ^em, tjA'' 
look like a shuttlecock, as tlicy Hj, Other seeds are di»- 
tcuiinaledby animals: urihese some attach fJiemsclvea W 
Qie hair or feathers by a gluten, as mislcto ; otliers by book^ 
M cleavers, bnrdock, tioundstimgue ; and others are swair 
lowed for the sake of the thiit, and voided uniujnred, n> 
tte hawthorn, ,iunipi.>r, aod some pusses: ntber seeA 
again ore dinperscd by means of an claatic seed-vessd, at 
oats, geianium, and impallens : and the seeds of aqnatio 
. plants, and of those tJuU grow on the hanks of riven, ua 
earned many miles Vij the ^urii^nVa vutu v<l\tch Ihcj fall. 
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aitti» that they all dispose themselves so as to give 
Hie heat protection to the young steins, flowers^ 
Imds, or fruit. The leaves of the tamarind-tree 
contract round the tender fruit, and protect it from 
Ihe nocturnal cold. The Cassia or Senna, the Gly- 
cine, and many of the papilionaceous plants, con- 
tract their leaves in a similar manner. The leaves 
of the Chickweed, of the Asclepias, Atriplex, &c. 
are disposed in opposite pairs : during the night, 
they rise perpendicularly, and join so close at the 
top, tliat they conceal the flowers. The leaves of 
tlie Sida or Althaea Theophrasti, of the Ayenia, and 
(Enothera, are placed alternately : though horizon- 
tal, or even depending, during the day, at the ap- 
proach of night they rise, embrace the stem, and 
1)rotect the tender flowers. The leaves of the So- 
annm, or Night shade, are horizontal during the 
day; but, in the night, they rise and cover the 
flowers. Tlie Egyptian Vetcli erects its leaves du- 
ring the night, in such a manner, that each pair 
seems to be one leaf only. The leaves of the White 
Lapine, in the state of sleep, hiu>g down, and pro- 
tect the young buds from beiug injured by the noc- 
tanial air. 

Thc^e and similar motions are not peculiar to the 
leaves of plants. The Jlozcers have also the power 
of moving. During the night, many of them are 
iuclosed in their calixes. Some flowers, as those of 
the German Spurge, Geranium Striatum, and com- 
moQ Whitlow-grass, when asleep, hang their mouths 
toward the eaith, to prevent the noxious effects of 
rain or dew. 

Ldnn6 has enumerated forty-six flowers, which 
possess this kind of sensibility : he divides them in to 
three classes. (1) Meteoric JIokcvs^ which Jess accu- 
jately observe the hour of folding, but are expanded 
sooner or later according to the cloudiness, mois- 
ture, or pressure of the atmosphere, (i) Tropiccd 
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Jbmerip fliat open in the monmig and close 1 
fore evening every day ; but the hour of their < 
panding h&comes earlier or lat^r as the length 
the day increases or decreases. (3) Equinoct 
Jhwers, which open at a certain and exact hoar 
the day, and for the most part close at another ( 
terminate hour. 

In every co]Sse, and sheltered dell^ 
Unveiled to the obseryant eye. 

Are faithful monitors, who tell 
How pass the hours and seasons by. 

The f^een robed children of the spring 
Will mark the periods as they pass, 

Mingkd wHh leaves time's featJtered i&tng*, 
And hind with flowers his silent glass. 

Mark where transparent waters glide. 
Soft flowing o'er their tranquil bed ; 

There, cradled on the dimpling tidc^ 
Nyw^hcea rests her lovely head. 

But conscious of the earliest beam. 
She rises from her humid nest, 

And sees reflected in the stream 
The virgin whiteness of her breast. 

Till the bright day star to the west 
Declines, in Ocean's surge to lave. 

Then, folded in her modest vest. 
She slumbers on the rocking wave. 

See Hieraciwm*s various tribe, 
Of plumy seed and radiate flowers, 

llie course of Time their blooms descril)e. 
And wake or sleep appointed hours. 

Broad o'er its imbricated cup 
The Goatsbeard spreads its golden rays>. 

Bnt shuts its cautious petals up, 
Retreating from the noon-tide blaze : 

Pale as a pensive cloistered nun 
The Bethlem star her face unveils, 

When o'er the mountain peer the Sun^ 
But shades it from the vesper gales. 



Among tbtf loose and arid sands 

The homble AreHoria creeps ; 
Slowly the purple star expands, 

Bat soon within its calyx sleeps. 

And those small bells so lightly rayed 

With young Anrora's rosy hue. 
Are to the noon-tide Sun displayed, 

But shut their plaits against the dew. 

On upland slopes tlie shepherds mark 
The hour, when, as the dial true, 

Cichorium to the towering Lark 
Lifts her soft eyes serenely blue. 

And thou, * Wee crimson tipped flower,'' 
Gatherest thy fringed mantle round 

Thy bosom, at the closing hour, 

When nightdrops cathe the turfy grounds 

Unlike Silene, who declines 
The garish noontide's blazing light ; 

But when the evening crescent seines 
Gives all her sweetness to the night. 

Thus in each flower and simple belly 

That in our path untrodden lie, 
Are sweet remembrancers who tell 

How fast their winged moments fly. 

CHARLOTTE SMITH". 

The cause of those movements which constitute 
the sleep of plants, has been ascribed to the pre- 
sence or absence of the sun's rays. In some of the 
examples I have given, the motions produced are 
evidently excited by heat. But plants kept in a 
hothouse, where an equal degree of heat is pre- 
served both day and night,, fail not to contract their 
leaves, or to sleep, in the same manner as when 
they are exposed to the open air. This fact evinces, 
that the sleep of plants is rather owing to a pecii- 
liar law, than to a quicker or slower motion of their 
juices. 

The degrees of sensation in created objects de- 
trease imperceptibly from m^ to the sea 
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gall-insects, and what are called tiie most imp^- 
iiect animal. Every vegetable, as weD as the s»h 
siiive plant, shrinks when wounded. But, in most 
of them, the motion is too slow for our perception. 
When trees grow near a ditch, the roots which 
proceed in a direction that would necessarily bring 
them into the open air, instead of continuing this 
noxious progress, sink below the level of the ditch, 
then shoot across, and regain the soil on the oppo- 
site side. When a root is uncovered, without ex- 
posing it to much heat, and a wet sponge is pla- 
ced near it, but in a dilTerent direction from that in 
which the root is proceeding, in a short time the 
root turns toward the sponge. In this manner the 
direction of roots may be varied at pleasure. All 
plants make the strongest efforts, by inclining, 
turning, and even twisting their stems and branches, 
to escape from darkness and shade, and to procure 
the influences of the sun. Place a wet sponge 
under the leaves of a tree, they soon bend down- 
ward, and endeavour to apply their inferior sur- 
faces to the spunge. Ka vessel of water be placed 
within six inches of a grov/ing cucumber, in twenty- 
four hours the cucumber alters the direction of its 
branches, bends either to the right or lefty and ne- 
ver stops till it comes into contact witli the water. 
When a pole is placed at a considerable distance 
from an unsupported vine, the branches of which 
are proceeding in a contrary direction from that 
of tlie pole, in a short time, it alters its course, and 
stops not till it clings around the pole. But facts, 
of this kind, however they may excite our wonder^ 
are far from proving tliat vegetables live, or that 
they are endowed with sensation, which implies 
a distinct perception of pleasure and pain : tlie 
whole may result from irritabilitj/ which as hefbro 
remarked, is a muscular property, common to ani- 
jnals and vegetables. 
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Plants, undonbtedly, make a very near approach 
to animals, and this similarity, as well as the diffi- 
ealty of fixing the precise boundaries by which 
the two great kingdoms of nature are limited, are 
direct consequences of the organization of vege- 
Mes, It is owing to their organic structure alone, 
that plants and animals are capable of affording 
reciprocal nourisliment to each other. This or- 
ganic structure, though greatly diversified in the 
different species of animals and vegetables, evinces 
that Nature, in the formation of both, has acted 
upon the same general plan. ** May we not pre- 
sume, therefore, (says an ingenious naturalist*) 
that as plants as well as animals are composed 
of a regular system of organs, that the vegetable 
part of the creation is not entirely deprived of 
every quality which we are apt to think peculiar 
to animated beings? I mean not to insinuate, that 
plants can perceive pleasure or pain. But, as 
many of their motions, and affections cannot be 
explained upon any principle of mechanism, I am 
inclined to think, that they originate from the power 
of iiritability, which, though it im])lies not tlie per- 
ception of pleasure and pain, is tlie principle tliat 
regulates all the vital or involuntary motions of 
animals. To ascertain this point, would require a 
set of very nice experiments. I shall mention one, 
nrhich might be performed with tolenible ease. It 
was formerly remarked, that plants kej)t in a hot- 
bouse, where the degree of heat is uniform, never 
fail to sleep during the night. This is direct evi- 
dence, that heat alone is not the cause of tlieir 
rigilance. But they are deprived of light. Let, 
fcerefore, a sti'ong artificial li<j;ht, witliout in- 
creasing tlie heat, be thrown upon them. If, not- 
nrithstandiug this light, tlie plants are not roused, 

■ Dr. SmeJiie, in his Philosophy of Natuial Hi?.lor\» 
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kot ciinliiiue to sleep as usuui, tiien it maj be pre- 
Bumt'd that their organs, like those ol' anijnalE, are 
Dot gnly irritable, but require tLe reparation. oC 
»ome invigorating influence which they have lost 
while awake, by the Bgitatinns of the air and tlia 
sun's rays, by the act of growing, or by some other 
latent cause. 

Of some plants it is remarkable, that (Uey flower 
only iu the night, and ui' others, that it is then only 
they emit their fragrance. The Cactus Grandiflo* 
ruM, or Night-blowing Cereus ', which is a native 
of Jamaica and Vera Cruz, expands a very extjUH 
eiteij beautiful coroi, aud emits a very tragraol 
odour, for a few hours in the night, and tiien closrt 
to open no move. The flower is nearly a foot in 
diameter, the iuside of the calyx of a .splendid 
yellow, aud the numerous petals of a pure white. It 
begins to open about seven or eight in the evening, 
and closes before sunrise, — Of its appearance iniO 
native climes, our botanical poet thus singa, is* 
beautil'ul apostrophe : 

Nym[ili ! not for thee the radiant day rehimi. 
Nymph I not for tbec Ihe gulden «nlstice liurtis, 
Rctulgent Cereal At the duaky hour 
She seeks, with pensive itep the mouiitaJn bower, 
Briglit as the bluBh of rixiDg mom, mid warms 
The dull cold eye of Midnight with herchanns. 
Then to tlic skies she lilts her pencilled brews, 
Opes her fair lips, and breathes her Tir|;in vows ; 
Eyea tlic white zenith ; counts the suns, that mil 
Tlieir distant fires, and blaze arowid the pule j 



There, as soft Zepliyrs sweep with pansiu^ al 
Thy snowy neck, and part iny sliailnwy hi ' 
Sweet Maid of Night ! to CjnlhiHs s,)l.er 1 
Glows thy warm cheek, thy polisher) Imam 
In erau-di around llice gave th' a<luiirin^ s 
And guard in silence the encbanled plains 

' Twenty mates, one female. 
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Drop the still tear, or breatlie tli' impassioned sigh, 
^ And drink inebriate rapture from thine eye. 

\ Hie Nyctantheas, or Arabian Jasmine, is anothev 
flower, which expands a beautiful corol, and emits 
1 Tery delicate perfume during the night, and not in 

^ the day, in its native country, whence its name. 
Botanical philosophers have not yet explained this 
wonderful property ; perhaps the plant sleeps du- 

[ linir the day as some animals do, and its odoriferous 

; ^ds emit their fragrance only during the expan- 
flion of the petals ; that is, during its waking hours. 
Hie Greranium tribe has the same property of emit- 
ting its fragrance during the night only. The flow- 
en of the Cucurbita Lagenaria are said to close 
irfaen the sun shines upon them. In our climate, 
many flowers, as Tragopogon and Hibiscus, close 
tiieir flowers before the hottest part of the day comes 
on; and the flowers of some species of Cuculalus^ 
and Silene, Viscous Campion, are closed all day ; 
bat when the sun leaves them, they expand, and 
emit a very agreeable scent. On this account, such 
flowers are called noctiftori, 

I shall close this paper by observing, that what is 
in common language called a bulbous root, is by 
Linn6 called the Hybernacle, or Winter-lodge of 
the young plant ; as these bulbs in every respect re- 
semble buds, except in their being produced^imder 
ground, and include the leaves and flower in mina- 
ture, which are to be expanded in the ensuing 
spring. By cautiously cutting in the early spring 
through the concentric coats of a tulip-root, lon- 
gitudinally from the top to the base, and taking 
them off successively, the whole flower of the next 
summer s tulip is beautifully seen by tlie naked eye, 
with its petals, pistil, and stamens: the flowers 
exist in other bulbs, in the same manner, as in 
Ilyacinths, but the individual flowers of these being 
less, tbey are not so easily dissected, ox &o cow&^ir 
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cuous to the naked eye. In the seed of theNym- 
phaea Nelunibo, the leaves of the plant are seen so 
dutinctly, that Mr. Ferber, found out by them to 
what plant the seed belonged. He says, that Ma- 
riotte first observed the future flower and foliagt 4 
in the bulb of a tulip; and he adds, that it is pleasant 
to see in the buds of the Hepatica and Pedicukris 
Hirsuta, yet lying in the earth, and ia the gems of 
Daphne Mezereon, and at the base of OsmundalA^ 
naria, a perfect plant of the future year complete ii| 
all its parts. 

The retiring of the Tulip to its Hybemacle, 
or Winter-lodge, is thus beautiiidly noticed by the 
elegant poet I have already quoted with so muck 
pleasure : 

When o*er the cultured lawnt and dreary wastes 
Retiring Autumn flings her howling Masts, 
Bends in tomultuoua waves the struggling woodi^ 
And showers their leafy honours on tlie floodsy 
In withering heaps collects the flowery spoil ; 
And each onill insect sinks beneath the soil : 
Quick flies fair Tulipa the loud alarms. 
And folds her infant closer in her arms ; 
In some lone cave, secure pavilion, lies, 
And waits the courtship of serener skies. — 
So, six cold moons, the dormouse charmed to rest^ 
Indulgent sleep ! beneatli thy elder breast. 
In fields of fancy climbs the kernelled groves. 
Or shares the golden harvest with his loves. — 

DAaiv«N» 
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ISVIiBCTIONS ON THE DIVINE WISDOM AND 
TOWER IN THE MINUTER PARTS OF CREA- 
TION. 

O Nature, whose Elysian scenes disclose 
His luigfat perfections at whose word they rose. 
Next to that Pow*r who formed thee and sustains. 
Be thou the great inspirer of my strains. 
Still as I touch the lyre, do thou expand 
Thy gennme charms, and guide an artless hand ; 
That I iday catdi a fire but rarely known, 
Give useful light though I should miss renown. 
And poring on thy page, whose ev'ry line 
Beam proof of an inteUigence diyine, 
May feel a heart enriched by what it pays. 
That builds its glory on its Maker's praise. 
Woe to the man whose wit disclaims its uie> 
Glitt'ring in Tain, or only to seduce, 
Who studies Nature witii a wanton eye. 
Admires the work, but slips the lesson by. 

COWPER. 

O Nature, thy minutest works amaze. 

Pose the close search, and lose our thoughts in praise I 

BROWNE. 

THE animated language of the poet may be 
idopted, with the greatest propriety, by the philo-i 
i)pier, who studies the works of Nature not merely 
or the gratification of curiosity, or the amusement 
( a Taoant moment, but for the nobler purpose of 
iffasing instruction, and of teaching his fellow-crea" 
ares to adore, as becomes them, the Great Creator, 
Jovemor and Preserver of All. Not he alone is 
> be esteemed a benefactor to mankind, who makes 

useful discovery, but he also who can point out 
ud recommend an innocent and instructive plea-* 
2re, Of tlu3 kind are the pleasures '9i\!ick m^^ 
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from tlie observation of Nature, and that not (HI^H 
in her greatest and most stiipenduHs works, but^l 
those which are go wonderfully niiniitc an to ifl 
impercejitible by the naked eye. For it is not aiatJB 
iu the rsdiant orbs above, in tlieir astonialiinH 
niagnitude, and regular order, that the Deity is co^J 
apicnous, but iu the beautil'nl stmeture and colooiifl 
ofa (lower or a leaf, in Uie parts and coDlonaatidfl 
ofthemiautestinsect, and of those infinite varieti^l 
of animal utiles, which are the object ofinicrosco^fl 
vision. ■ 

In the 148lli Psalm, not only the angelic ^iMtll 
and the whole human race, hut even the celntiflf 
bodies, and all the inanimate world below, are es4 
lioiied, by a noble prosopopoeia to praise their greaM 
Creator: ' Pnihe i/e thu lord in the heaventtf 
praise kimin the heig/iti. Piaise i/e him all ha an^'l 
gels ; praise ye him all hit hosls. Praue ye him nt»\ 
and moon; prai$e him ail ye ttars of H^bl. Pram 
him ye heaven of heave/it, and ye waters that an I 
above the heavens. Let them praise the name of 
the Lvrd ; for he commanded, and they nvre cres- 
atf-rA'— Not that the celestiul bodies, sensete&s and 
inanimate as they are, can utter the stapendoofr 
praise of their Creator, but that they incessantly 
exhibit the most magniticent display of his attri- 
butes and pei'lections. ' The heaveni dectare tkl 
giorif of God, and the firmament g/wRrlh hit kandf 
B'orA:.'— When these therefore, are exhorted t« 
praise God, nothing more can be unilerstood, than 
that Mud, whom he made to look erect, and taught 
»!one to contemplate the skies ', should incessantly 
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tek him in those glorious manifestation of omni- 
it energy and influence ; should consider him 

those unnumbered eiOfects of infinite wisdom^ 
prodigious dimensions, their regular motions 
periods, their admirable disposition and order, 
their eminent uses in illuminating and enliven- 
the planets and other bodies around them, as 
id as their respective inhabitants, by the vivifying 
pd cheering influence of their light and heat ; and, 
11 fine, should ascribe to God the glory of his power 
ii making such great and illustrious bodies, as 
vdl as the glory of his wisdom and goodness, in 
placing and disposing them in such a manner, 
nd ordering their motions with such invariable re- 
gnlarity, that they never clash nor interfere with 
Kch other. 

Xor are the contemplations of man confined to tlie 
resplendent orbs on high. By the same figure of 
qpeech he is invited to the study of universal Nature : 
* Praise ye the JLordfrom the earthy ye dragons and 
all deeps : fire and hai/, snow and vapour^ Uormy 
ttind julfiUing his word ; mountains and all hills, 
fruitful trees and all cedars ; beasts and all cattle, 
creepitig things, and fli/ing fcxvlJ — We do not re- 
solve tins exhortation into the mere beauty and bold- 
ness of poetical decoration. Fire, hail, snow, the 
elements and meteors ; the trees and other plants ; 
die beasts, birds, insects, and other tribes of ani- 
mated nature, with whatever degrees of sense and 
perception the latter are endued, are in themselves 
inci^ble of praising the Divine Being. When 
they, therefore, are exhorted to praise God, we are 
to understand that Man is commanded to investigate 
their various properties and powers ; to consider 
their curious structure and conformation, with the 
admirable ends for which they were created, and to 
ascribe that glory, in course, to the beneficent Crea- 
tor» which fiuch wonderful displays of goodness, 



wUilom, and power, must natnmlly 
* Kings of (he eaith, ami all people ; princn a 
(ill judges of the earth ; both i/outig mm arid maidc 
vlit mm and children ; Itt Ihrm pmise th* nitmt 
the Lord : Jar his nnme ahmt in aiccllint, ki» gA 
M above the tarth and firaven.' 

Il most not liere be unnoticed, lliaf the {kit 
atltlior of tlii^ Psulm cnlls upon iDsect-i atso, ttH 
iiiimiter creatures, to joia in the tiuiverhui hj*!!! 
iiitiiiiating t\ius, thut what may seem in tiiir f\ 
to he tbe mounpHt aiid must conteiaptible pan 
the creaticin, caa afl'ortl stilyecfs of admirat 
ii[id devotion to the pious and contemplative 
qiiirer ; lor (here can be nothing; wliii'h the Hi 
has condescended to create, which is, in any t 
pect, unworthy the attention of man. 'llie wo 
uf A'ntnre are uo less wuiiderfii! in the sm^li 
tlmn in the largest bodies. We may discover 
llie former, UO well as in tiie latter, a kind 
Vijinite, that at oiiee asfunishes and oonlouu 
flow wonderful to lind in a ringworm, 
elephant or a whale, members pcrteotly t 
to discover a head, a body, legs, and feet, 
those of the laigest animals 1 Ju each part of tlM 
living: atoms are muscles, nerves, veins, arterii 
and blood. This blood is furnished with spiti 
ramified parts, oud Immonrs. Tlie. humours agt 
are made up of varioos jiarticles ; so that thnug 
is lost in tracing the progression oi' a compositM 
su infinitely minute. In a word, the more act 
rate our inquiries into this subject, the great 
reason j^hall we have tor assenting to the propril 
of tlie observation, tltat the Supreme Uoing' 
indeed, ' mnximin in minint/s — the greatest in t 
least.' 

The microscope displays to us, in each obj 
as it were, a ihouwtnd others which estii 
liuowledge. Vet, iii every objt;i;t disi 
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this instrument, others still remain unseen, which 
the microscope itself can never produce. What 
wonders should we see il' we could continually im- 
prove those glasses, which are invented for the 
assistance of our rude and ieeble sight ! But we 
may supply, by our imagiuation the defect of our 
eyes, and make it serve as a micrc»scope to repre* 
sent in each atom a tliousand new uud invisible 
"worlds, it cannot, however, incesscuitly figure 
to us new discoveries in bodies so iufmiteiy small. 
The task would be too painful. It is necessary 
that the imagination should stop its inquiries, and 
leave, in the minutest origan, a thousand wonders 
undiscovered still. Ijet it suflice, that a single 
glance will enable us to discover in a small animal, 
even in an ant, more than we can find in the sun ; 
a wisdom and power delighting- to show itself in 
forming and finishing the meanest of its works. 

Myriads of creatures (each too nirely small 
Bare nense to reacli) for thy inspect ion call. 
ill aniniHlciiles, germs, seeds, aiul flowers 
] .ive, ill their perfect shapes, the little pow'rs. 
Vast trees lie pictured in their slendVest grains : 
AmiicK one wat'ry globule contains. 
The artilicial convex * will reveal 
The forms diminutive that each conceal ; 
Some, so minute, that, to their line extreme, 
The mite a vast leviathan will seem : 
Tfiat yet of or«:rans, functions, sense partake, 
Equal with animals of largest make, 
III curious limbs and clothing thc\ surpass 
By far the comeliest of the bulky mass. 
A world of beauties! that tliro* all their frame, 

Creation's grandest miracles proclaim. 

m * * ^^ * 

. Search the least path Creative Pow*r has trod 
How plain the footsteps of th* apparent God ! 

' Some of these amazing instruments magnify the cube, 
or solid square of an object, above 500 millions of times. 
Those viewed by the solar microscope may be extended 
toalmest any dimensions. 

9 
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His art could or^ns, strenf^h, and sense implant 
lu the small agile fly and reptile ant. 
In the mean mite, ^M) much minuter still, 
Thy 6iigcr*s pressing puint m^iy millions kill. 
Marked by the magnifying cr^staPs aid. 
In ev'ry place what proofs will stand displayed! 
Jx» ! from the stagnant pool one drop obtain ; 
Of insects tliis includes a sumless train : 
Buoyed iu the little pool tbey frisk and play, 
IMtasod with their short existence of a day. 
That blue with which the glossy plum is graced^ 
That gives such poignant pleasure to its taste, 
Or azures o'er tbe damson's velvet rind, 
A group of smallest animals we find. 
The little gnat, in beauties, may compare 
With all his rival brothers of the air ; 
Transparent feathers, purple, green, and gold, 
His wings, small feet, and gay-fringed tail infold ; 
}''onr sharpened spears his head with weapons arm. 
And his pearled eyes ^ with liveliest graces charm. 

« • « « 4» 

Thy microscopic glass admiring bring, 
And view the humble hornet's sharpened sting; 
Then on the slendVest needle turn tliy eye. 
And tlie vast difierence in their points descry : 
This viewed, more polished seems, acuter far ; 
Thaty rough as from the forge some blunted bar. 
God's smallest work all human skill degrades. 
Foils the lost man, and sinks his worth in shades. 

M . BROWNE. 

By the microscope, indeed, we are enabled to 
perceive, that the minutest works of* Nature are 
adorned with the most consummate elegance and 
beauty. There are such inimitable gildings and 
embroideries in the smallest seeds of plants, but 
especially in the parts of animals, in ilie head and 
eye of a small fly ; such accurate symmetr)% more- 

■ These are composed of several hundred little hemis- 
pheres, or, in reality, so many distinct eyes ; which Iiave 
such a power of magnifying, and are of such a wonderful 
structure, iu numbers of the minutest insects, that they 
arc capable of discovering objects, many thousand timei 
less than themselves. 
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•very in fhe frame of the most minute creature, 
aach as a flea, a. louse, or a mite ; as it would b^ 
iiopossible for any mortal to conceive, without a 
previous inspection of them. But I shall not, at 
present, enter any ftirther into the wonderful 
Tariety of particulars which might be collected on 
this subject. I shall confine myself to such re- 
flections as the last lines of the above poetical ex« 
tract must naturally suggest; namely, the very 
striking contrast which the microscope discovers 
between the works of Nature and the efforts of 
Art Nature, it is observed, is not less remark* 
able for the accuracy and beauty of all her works 
than for variety and profusion. Defects, on the 
contrary, are always discovered in the works of 
Art, when examined with a microscope; while the 
close inspection of a leaf of a flower is like re- 
moving a veil from the face of beauty. The finest 
needle ever polished, and pointed by the most in- 
genious artist, appears, when it is viewed by the 
sdar microscope, quite obtuse ; while the sting of 
a bee, however magnified, still retains all its ori* 
nal acuteness of termination. The most accurate 
engravings or embossments seem such rude and 
deformed work, when thus magnified, as if they 
kad been wrought by a mattock or a trowel ; and 
the threads of tibe finest cambric appear like pack- 
thread, and seem rather the workmanship of a 
basketrmaker, than the beautiful production of the 
loom. On the contrary, tlie serrated borders of 
Ihe petal of a flower, and tlie fringe on the wing 
of a fly, display an iaccuracy of delineation, which 
no pencil can rival. Such an infinite difference 
is there between the exquisite skill of Nature and 
the comparative rudeness and imperfection of 
Art'. 

> It is a great mortification to the vanity of man, that 
his utmost art and industry can never equal the meanest 

yfoh, 1. P 
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I think, therefore, that I cannot better 
dude tliia paper, than by observing, what t 
consistency it is in the character oi'a rational 1 
to be transported with tlie workmaosliip of a 
mortal, and to I'eel no rapture in surveying t] 
imitable performances, in which the hand of . 
is so visible. Tbe subject, moreover, may bd 
to us a becoming caution, not to treat witl 
temptuous superiority, and much less with 
tonness and cruelty, tlic meanest of those 
tures, to the formation and decoration of ^ 
God himself has been so attentive : for if w 
alt our views to the celestial orbs above, and 
ceive the possible existence, in other work 
beings infinitely superior to us iu dignity am 
cellence, yet still inlinitely remote front tbe '. 
in perfection ; how comparatively minute and 
temptible may we appear to them ! But, n 
wander in the fields of imagination, with wba 
phasis and propriety has the Psahnist taugl 
to exclaim, ' IV/ien I consider the lieavem, the 
of tht/Jiiisen, llie moon and the itars izhich 
iiatt ordained, what is man that thou art mind) 
him, and the son of man that ihoit tisileil him 

llie examinaliuu of Qowers by the microi 
opens a new field of wonder to the ioquiriDj 
turalist. As a pleasing illustration of the pr 
ing paper, we subjoin Sir John Hill's mtert 
account of what appeared on examining a c 
tion first published in the Inspector, No. lOfl 
is written with peculiar elegance. ' The prii 

or Nature's pToduclionii, cither fbr beaut; or value. 
U uulj Uic under woTlLinaD, and Is cniplo^ed to pve 
■troLes nf embetlisliment to thusc Kpeuies. wUch 
from ihehandofthe master. Someof Itiedraperf n 
of his drawing ; but he is not allowed to touch ihff 
cipnl figure. ~An may make a suit of clothM^ 
must produce a man. huke. ^^ 
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lower in this bouquet^ was a eamation : tbe £ra- 
lliance of this led me to enjoy it frequently and 
Mar: the sense of smelling was not the only one 
ilbcted on these occasions ; while that was satiated 
Wifli die powerful sweet, the ear was constantly 
iCtaGked by an extremely soft but agreeable mur- 
ihiring sound. Curiosity is a first principle in my 
Mtare on all occasions of this kind. It was easy 
to know that some animal, within the covert, must 
be the musician, and that the little noise must 
tome from some little body suited to produce it. 
I am furnished with apparatusses of a thousand 
kinds for tliese occasions. I instantly distended 
flie lower part of the flower, and, placing it in a 
fall light, could discover troops of little insects 
fiisking and capering with wild jollity among the 
Barrow pedestsus that supported its leaves, and 
the little threads that occupied its centre. What 
• fragrant world for their habitation ! wiiat a per- 
fect security from all annoyance in the deep husk 
that surrounded their scene of action ! 

' I was not cruel enough to pull out any one of 
fliem for examination ; but adapting a microscope 
to take in, at one view, the whole base of the 
Bower, I gave myself an opportunity of contem- 
plating what they were about, and this for many 
days together, without giving them the least dis- 
tarbance. Thus could I discover their economy, 
their passions, and their enjoyments. With what 
idoration to the Hand that gave being to these 
lumite existences must a heart, capable of a due 
rarmth in His praise, see the liappiness he has 
leatowed on them ! But, alas ! ail magnitude is 
nt comparative ; an accident of matter, not one 
f its properties ; and, in reality, a very nothing 
I no degree affecting the subjects thehisehe^« 
Mmi^ of such seeming consequence to u«. 

p 3 
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' The microscope, on this occasion, had g 
■what natare seemed to hiive denied to the olfl 
6f contempUtion. The base of the flower 
tended itself under its influence to a vast pi 
the slender stems of the leaves became tri 
of so many stately cedars ; the threads in 
middle seemed columns of massy structure, 
porting, at the top, their several oruaments ; 
the narrow spaces between were enlarged 
ivalks, parterres, and terraces. 

' On the polished bottom of these, brig 
than Parian marble, walked in pairs, alone, \ 
larger companies, tlie winged inhabitants: 1 
from little dusky flies (for such only the naket 
woald have sho^D them) were raised to glo 
flittering animals, stained with living purple, 
with a glossy gold tliat would have mad( 
the labours of the loom contemptible in the 
parison. 

' 1 could, at leisure, as they walked togethe 
jnire their elegant limbs, their velvet shod 
and their silken wings; their backs vyeing 
the empyra;an in ils blue; and flieir eyes, 
formed of a thousand others, ont-glittering 
little pUuies on a brilliant ; above description, 
too great almost for admiration. I could 
serve them here singling out their favourit 
males, courting them with the music of 
buzzing wings, with little songs formed for 
tittle organs, leading tliem from walk to 
among the peHiimed shades, and pointioJ 
to tlieir taste the drop of liquid nectar just I 
ing Irom some veiu within the living tnmk : 
were the perfiimed gioves, the more tlian n 
shades of the poet's fancy, realised; herU 
happy lovers spent their days in joyfid j' '" 
•r, in the triumph of their Httle Lea ' 
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fker one another from stem to stem among the 
■nted trees ; or winged their short flight to the 
Imc shadow of some broader leaf, to revel uudis- 
nbed in the heights of all felicity '/ 
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rVRTHER REFLECTIONS ON THE MINUTtt 
WONDERS OF CREATION. 

Katore^s great works no distance can obscure, 

No amUhuii her near objects can secure : 
We\e learned the curious si^ht to press ^ 

Into the privatest recess > 

Of her imperceptible littleness ! j 

M»e learned to read her smallest hand, 

And well begun her deepest souse to understand. 

lu an insect or a flower. 
Such microtcopic proofs of skill and pt^wer. 
As hid from ages past, God now dispUvs, 
To combat atheists with in modem days. cowper. 

IN my preceding Paper, I considered, in ge- 
endy the great superiority of the works of Nature 
fei fliose of Art, as particularly discernible in 
le objects of microscopic vision. This is a sub* 
ict of contemplation, of which the ancients had 
D conception, and of which, consequently, they 
m afford us no poetical illustrations. It was re- 
ared for modem philosophy, moreover, to invent 
le means of bringing creatures, imperceptible to 
le naked eye, under our cognizance and inspec- 

* ne whole of this Paper will be found in Dr. Drake'* 
irafiy vol. iL p. *i68. 

P 3 
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lion ; and to furnish tJie contemplative poeU i 
enr Bge with new subjects of adoration. 

(iraduil — Wb»( nnmerons kinds descend, 

Evading cv'n the microRcopic eye ! 

Foil Nsiurc Bwannx willi life ; one wondrons ni 

Of animalt. or atomi organized, 

Wnilin); Ihc vital brCRth. when parent Hcavcft 

Khali bid his Spirit blow. The li»arj fen. 

In pulrid slrcams, emits the living elond 

or pestilence. Thro" siibterraDcan cell*, 

H'here scorching sun-bcnins scarce can find a WIJ, 

Garth animated heaves. TheUower; leaf 

Wants not its soft iohabitants. Secure, 

Within its winding eiladcl, the slonc 

lIuIdH multitudes. But chief the Ibrest-bougfa^ 

l^iat dance unnumbered to the plajTul lireea*^ 

I'he downy orchard, and The melting pulp 

Of mellow frnit, the nameless nations feed 

Of evaneseent insects. Where the pool 

Stands mantled o'er with green, invisible, 

Amid the floating verdure millions stray. 

Eueh liquid to«, whether it pierces, sootliea, 

Inllames, refreshes, or exalts tlie taste, 

Willi various forms abounds. Nor is the streail 

Of purest crystal, nor tlie lucid air, 

'J'hnugh one transparent vacancy it seem, 

\'oid of Iheir unseen people. Tliese concealed 

By (he kind art of forming Heaveu, escape 

'i'lie grosser eye of man : tor, if Ihe worlds 

Jn worlds inclosed should on his senses burst, 

I'rcim cates ambrosial, and the ncctured bowl, 

He would abhorrent turn ; and in deiid night, 

When silence sleeps o'er all, be stunned with noine, 

THOMS0^• 

The word animalcule, the general name of thef 
t'reatui'es, h a diminutive of animali expressin 
such a minute creature, as is either scarcely, ( 
not at all, to be discerned by the naked eye. Sue 
are those numerous insects, which crowd thewati 
in the summer mouths; changing it sometimes i 
a deep or pale red colour, sometimes of a yellov 
ike. aiid which are foimd imbedded in the ice i 
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|Plk winter'. These often seem to be of the 

p ^irimp kind, and the most common one is called 

^ Swammerdam, pvdex aquaticus arborescens. 

^Snehr conoourse at this time, as Derham observes, 

& for the purpose of propagating their species; 

mi he adds, that they afi'ord a comfortable nou- 

nhment to many water animals. The green 

'loam, on the top of stagnant waters, is often 

nothing else but prodigious numbers of another 

smaller order of animalcules, which, in all proba« 

bilitYy serves for food to the pulices aquatici. 

The microscope discovers legions of animalcules 
in most liquors, as water, wine, vinegar, beer^ 
dew, &c. In the Philosophical Transactions we 
have observations of the animalcules in rain-> 
water, in several chalybeate waters, and in infusion^ 
of pepper, bay-berries, oats, barley, and wheat. 

Those who have made the most minute and 
accurate researches into the natures of the several 
objects subjected to their senses, have found that 
the substances upon which they employed their 
curiosity, were often quite different from* what 
they seemed to be at first view. Thus, for in- 
stance, the whole earth has been found replenished 
with an inexhaustible store of what we should least 
of all suspect — an infinite number of animalcules 
floating in the air we breathe, sporting in the fluids 
we drink, or adhering to the several objects we see 
and handle. 

Far less than mites, on mites they prey ; 

Minutest things may swarms contain ; 
When o'er your ivory teeth they stray, 

Then throb your little nerves with pain. 

Fluids, in drops, minutely swell ; 

These subtile beings each contains ; 
fn the small sanguine globes they dwell, 

Roll from the heart, and trace the veins. 

» See No. I. 

p4 
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Tbmiigli every tpnder tobc thty rove, 

III finer spirits strike tiie brain ; 
■Wind i|iiick lliicmsli every fibruus f^rOTe. 

Anit iMk, tiiroiigti porci, llie heart again. ! 

SAVAOB. 

Tlie coi^ectures aud hj'potlieses relaling to tbe 
produt^tion, generatiun, structure, and uses ut 
these auimalcaleii, have been as various as wtre' 
ever contrived by caprice, or embraced by credit-' 
lity. But not to bewilder my readers in these 
labyriiitlis, I will confiDe my obi(er\-ution8 to w 
tual discoveries. By the assintance of the mi- 
cruscope, we not only perceive that such imima!- 
cuies exist, but are also enabled iu some degree, 
to determine their shapes, and the various pecu- 
liarities of their motion. In a word, the coatem- 
platioD of animalcules has made iLe ideas of infi- 
nitely siiittil bodies familial- to us, A mite WiU 
ancieotly thought the limit of littleness ; 

The polished glnss, whose rniall convex, 
Enlarges to ten miUhns of decrees 
Tlito mite, invisibin else, ol' Nature's hdiid 
Least anim&l ; and shows what Una ol' Ijl'e 
The (^heeae'inhabitants nbnerve, mid how 
Pabric their mansions in the hardened milk, 
V'omlcrfol artists 1 j, FHiLIFt. 

fiut we are not now surprised to be toid of ani^ 
mats twenty-aeven millions of times smaller tban 
s mite. Animalcules may be considered as visibiei 
invisible, or microscopical. ' The visihie, or such 
as may be discerned by the naked eye, are miles, 
divers species of insects, reptiles, and other ver- 
min. The invisili/e, which are a specter or order 
of animalcules supposed by naturalists, are sucfa as 
escape the cognizaace even of the best micro- 
scopes. In reJatioD to tliese, Ihej give ufany pro- 
bable conjectures; and, indeed, reason and 
analugy attord soino support to the existence o( 
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uifinite imperceptible animalcules. The naked 
^ye, it has been observed, takes in from the ele- 
phant to the mite ; but there commences a new 
order reserved only for the microscope, which 
Comprehends all these from the mite, to those 
twenty-sev^n millions of times smaller; and this 
order cannot be yet said to be exhausted, if the 
XKUcroscope be not arrived at its last perfection. 
Xhe microscopical animalcules are such as are 
discoverable only by the assistance of a large mag- 
nifier : these, according to some, come under the 
denomination of invisible anbnalcules. 
. The extreme minuteness of tliese animalcules 
conceals them from the human eye unarmed. 
This is one of the great wonders of the modem 
philosophy. An object, a thousand times too little 
to be able to affect our sense, would, one would 
have thought, had been perfectly secure from our 
inspection. Yet we have extended our views 
over animals to whom these would be mountains. 
And it is strictly true, that most of our microsco- 
pical animalcules are so inconceivably small, that 
many thousands of them may dance on the point 
of a needle. 

With respect to their stmcture and economy, 
animalcules are found of divers sorts; some 
formed like fish, others reptile, others hexar 
pedal, some horned, &c. In several kinds, how- 
ever small, it is easy to discover the form of their 
mouths, their proboscides, horns, &c. with the 
motions of their hearts, lungs, and other parts. 
Now, as every animalcule is an organized body, 
how delicate and subtile must the parts be, that 
are necessary to constitute it, and to preserve its 
vital actions ! It is diOicult to conceive how, in 
such a narrow compass, there should be contained 
a heart to be the fountain of life^ mu3cl^ neces- 

p 5 
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sarv tu its motions, glands for the secretion of lU I 
fiuids, a stomach and bowels to digest iis fwd, T 
Bud otiter innumerable UMimbers, xrilhoDt i " ' 
an animalcnie tannot snbgist Bnt since e 
of these members ~is also an organic hoA 
must have likewise parts necessary to their fl 
for they consist of fibres, membrsmes, 
veins, arteries, nerves, and an almost 
number of fine tubes like those, whose e 
eeems to exceed all ellbrls of imagination. But 
there are some parts that ought almost to be in- 
finitely less than these, as the fluids that flo« 
along these fine tubes, tlie blood, lympb, and ani- 
mated spirits, whose subtilty, even in large ani- 
mals, is incredible. 

The celebrated naturalist Leewenhoeck, calcu- 
lates that a thousand millions of animalcules, 
'which are discovered in common water, are not 
altogether so large as a common grain of sand. 
Upon examining the male sperm of varioos ani- 
mals, he discovered in many, infinite numbers of 
animalcules, not larger tlian those above-men^ 
tioned. In the milt of a single cod, there ar& 
more animals than there aie men upon the whole 
earth ; Mid yet a grain of sand is bigger than four 
. millions of them. The white matter also, vhtok; 
sticks (o our teeth, abounds with luiimalraUes i 
various figures, to which vinegar is fatal ; and it 
is known tliat vinegar contains animalcules in ths 
shape of eels. In ^ort, according to this aulhoi^ 
there is scarce any thing that corrupts, witbonl 
producing animalcules. Animalcules, moresrei^ 
are found to be the cause of various unpleasant 
disorders. 

There is one remarkable circumstance, that n 
must not pass over in our contemplation of thestK 
juinnter auintals; which is, that they are found 
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roportionably much stronger, more active and 
Tacions than large ones. T)ie spring of a fle» 
I its first leap, how vastly does it outstrip anf 
ing of which greater animals are capable ! A 
how vastly swifter does it run than a race- 
) ! M. de L'Isle has given the computation of 
» velocity of a little creature scarce visible by 
■ smallness, which lie found to run three inches 
I half a second : nuw, supposing its feet to be 
B fiftieth part of a line, it must make SOO steps 
I the space of three inches ; that is, it must shift 
f legs 500 times in a second, or in the ordinary 
Isation of an artery. 

How sweet to muso npon His skill displsyed 

(Iiiliiule skill !) in all Ihat he has made. 

To trace in Nature's most minute design, 

The signature and Htnmp of Power Divine ; 

Centrivance exquisite expressed with ease. 

Where uniisaisted sight no lieauty sees ; 

The shapely limb and lubricated joint 

Wifiiin the stna.!!' dimensions of a point ; 

Muscle and nerve miracnlonsly spun. 

His mighty work who speaks, and it is done ; 

Ch' invisible in things scarce seen revealed ; 

To whom an atom is an ample fields cowper. 

In a word, the microscope endows us, as it 
irere, with a new sense ; unfolds the amazing 
operations of Nature, and displays to us wonder* 
tmimagined by former ages. 

Who, a thousand years ago, would have thought 
it possible to distinguish myriads of living creaturei 
in a single drop of water f That the purple tide of 
We, and even the globules of the blood should bo 
seen distinctly, rolling through veins and arteriesj 
■mailer than the finest hair f That not only the 
^esterior form, but even the internal structure of 

e bowels, and the motion of the iluids in a gnat 

r louse, should be rendered visible.' Or, that 
r 6 







SM Tht Omtempiative Pkilotofher. ko. XSXM 

ntiml>cries& sp^ies o( creatures should be made 
ott^ecU of vision, tboagfa 60 miDute, that a mllliua 
tS Ihein are le&s than a grain of sand *. 

These are noble discoveries, on witicb a ne» 
philosophy ba^ been rai&ed, that enlarges the vk 
pactty of the bumao understanding', and afiivdi 
more sublime and jost ideas than mankind tad i 
before, of the incite power, wisdom, and goodnea 
of the Great Creator. 

It was an ob^rvation of the excellent Mr. 
Bojie, ' that his wonder dwelt not so much «a 
Natores clocks as on her watches,' And, indeed, 
if we compare the stntcttire of an elephant, with 
that of a mite, we shall perceive tlie justness of 
hb remark. With whatever degree of sniprise, 
or even of terror, we may at first consider the 
huge bulk and prodigious strength of the el» 
phant, we shall find our astonishment still greater, 
if we attentively examine the minute parts of ths 
mite: for the latter has more limbs than the ele- 
phant; each of them (as 1 observed betbre) fiit- 
nished with veins and arteries, nerves, muscles, 
tendons, and bones : it has eyes, a mouUi, and a 
proboscis too (as well as the elephant) to take in 
aa nourishment : a heart, moreover, to propel flie 
circulation of the blood, a brain to supply nervea 
m every part, and the organs of generation as pen- 
feet as in tbe largest animal. Now, if the ex- 
Ireme minuteness of these parts is not merely sur- 
prising, but far above our utmost conception, what 
stiall we say to those various species of animalcules, 
to which the mite itself, in size, is, as it were, an 
elephant i 

How inconceivable it may appear, it is yet 4 
fact, that a ante upon a cheese is as lai^e and coiv- 
siderable, in proportion, as a man upon tlie eartii, 
Ulie tittle insects that feed upon the leaves of 



1^^ 
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ipeach-trees are no inappropriate representation of 
oxen g^razing in large pastures ; and the animal- 
cules, in a drop of water, swim about with as 
much freedom as whales do in an ocean. They 
have all equal room in proportion to their bulk. 

Nor power alone confessed in grandeur lies^ 
The glittering planet, or the painted skies ; 
Equal, the elephant's or emmet's dress. 
The wisdom oi' Omnipotence confess ; 
£qual the cumbrous whale's enormous mass. 
With the small insect in the crowded grass ; 
The mite that gambols, in its acid sea, 
In shape a porpoise, tho' a speck to thee ! 
£'en the blue down the purple plum surrounds^ 
A living world, thy failing sight confounds ! 
To thee a peopled habitation shows. 
Where millions taste the bounty God bestows. 

BOYSE. 

Hie discovmes of the microscope suggest to us 
this important truth, that our ideas, of matter, 
magnitude, and minuteness, are merely compara* 
tiye. They are taken from ourselves and the 
things around us, beyond which, if we endeavour 
to extend them, they become very indistinct. The 
beginnings and endings, excessive greatness or 
extreme littleness, of things, are to us all perplex* 
ity and confusion. 

* Let a man,' says Mr. Addison*, * try to con- 
ceive the different bulk of an animal which is 
twenty, from another which is a hundred times 
less than a mite ; or to compare, in his tlioughts, 
a length of a thousand diameters of the earth 
with tibat of a million ; and he will quickly find 
that he has no different measures in his mind, ad* 
justed to such extraordinary degrees of grandeur 
or minuteness. The understanding, indeed, opens 

■ Spectator, No. 420. 
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W) infinite spa<^c on every §ide of us ; but tbe Ima- 
gination, titl«r a few taint efforts, is Jmtnedialei^ 
■t a «tand, end finds itself swatlowed up iu tlie 
immensity of Uie void that surrounds it- Out 
Iteadera can pursnp a particle of matter throngh 
im infinite variety of divisions ^ but the Fancy 
■oon loses sight of^ it, and feels in itself u kind of 
chasm, that wants to be filled with matter of a 
more sensible bulk, We can neither widen nor 
contract the faculty tn the dimensions of either 
extreme. The object is too bi^ for our capacity, 
when we would comprehend the circumference ofa 
world, and dwindles into nothing when we endeft- 
TOur after the idea of an atom.' 

But although the powers of the ima^nation hs 
thus defective, the understiinding is convinced b; 
demonstration, and beholds this variety of wonders 
with astonishment and awe. WheOier, witii a 
Newtou or a Herschel, we take the telescope, and 
compute the stupendous mag^iitude and velocity of 
a planet; or, with a Leewenhoeck or a Baker, 
Burvey, through a microscope, the structure and 
conformation of a mite ; in each we are compelled 
to admire and adore the pervading wisdom and 
energy of the Creator : 

In ihf. Vast and tlie Minute 
The unanibiipioiis fuolsteps of the God, 
Who ^ivps its lustre io an insect's wing. 
And wheels hi* Ihrone upon the rolling worlds. 



L 
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No. XXXHL 

A VIEW OF THB INSSCT TBIBSS'v 

We wonder at a thomumd ibseet fomis, 
Vliese hatched, and those resuscitated worms^ 
New life ordained, and brighter scenes to share,^ 
Olice prone on earthy now buoyant upon air. 

COWPER. 

INSECTS exhibit such an immense variety m 
figure^ colour, and disposition of parts, that nata* 
raists have found it necessary to arrange them inUh 
different tribes or iamilies, distinguished from one 
another by certain peculiarities in the structure of 
their bodies. 

The most general division of insects is derived 
from the circumstance of th^r having er wanting 
wings, and from the number and substances of 
which these instruments of motion are composed. 
Tley are distinguished from all other animals by 
jnany peculiarities of form. None of other clas- 
ses have more legs than four. But most insects 
have six ; and many of them have eight, ten, four-^ 
teen, sixteen, eighteen, and even a hundred legs. 
Beside the number of legs, insects are furnished 
with antennae, or feelers. These feelers, by which 
ibey grope and examine the substances they meet 
with, are composed of a great number of articula* 
lions or joints. Linn6, and some other naturalists, 
maintain, that the uses of these feelers are totally 
unknown. But the slightest attention to the man- 
Mer in which some insects employ their feelers will 
satisfy us of at least one use they derive from these 
organs. When a wingless insect is placed at the 
end of a twig, or in any situation where it meets 
with a vacuity, it moves the feelers backward and 
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forward, elevates, depresses, and bends them from 
side to side, and will not advance further, lest it 
should fall. If a stick, or anv other substance, be 
placed within reacli of the feelers, the animal im- 
mediately applies them to this new object, examines 
whether it be sufficient to support the weight of its 
body, and instantly proceeds in its journey. Though 
most insects are provided with eyes, yet the lense? 
of which they consist are so small and convex, that 
they can see distinctly but at small distances, and» 
of course, must be very incompetent judges of the 
vicinity or remoteness of objects. To remedy lliis 
defect, they are provided with feelers, which are 
perpetually in motion while the animals walk. By 
the same instruments, they are enabled to walk 
with safety in the dark. 

No other animals but the insect tribes have mora 
Dian two eyes ; but some of them have four, and 
others, as the spider and scorpion, have eight eyes. 
In a few insects, the eyes are smooth ; in all die 
others, they are hemispherical,' and consist of 
many thousand distinct lenses. The eyes are ab- 
solutely immoveable : but this defect is supplied 
by the vast number of lenses, which, from the 
diversity of their positions, are capable of viewing 
objects in every direction. By the smallness and 
convexity of tiiese lenses, which produce the same 
effect as the object glass of a microscope, insects 
are enabled to see bodies that are too minute to be 
perceived by the human eye. Another peculiarity 
deserves also our notice. No animals, except a 
numerous tribe of four-winged insects, have more 
than two wings. 

With regard to sex, quadrupeds, birds, and 
fishes, are distinguished into males and females. 
But the bee and the ant furnish examples of neu- 
ters, which are absolutely barren : and the eartii* 
worm^ and several shell animals; are hermaphro- 
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e, each individual possessing the prolific powers 
both male and female. 

It is likewise remarkable, that all winged in- 
2ts undergo three metamorphoses or changes of 
TO : the egg is discharged from the body of the 
nale in the same manner as in other oviparous 
imals. By a wonderfrd instinct, these seemingly 
ipid creatures uniformly deposit their eggs on 
ch animal or vegetable substances as furnish 
oper food for the worm or caterpillar, that is to 
hatched by the heat of the sun. The worm or 
terpillar is the first state. The bodies of cater* 
lars are soft and moist. They have no wings, 
d are totally deprived of the faculty of genera- 
n. After continuing for some time in this rep- 
3 state, they are transformed into a chrysalis, 
lich is drier and harder than the caterpillar. The 
rysales of some insects are naked, and those of 
lers are covered with a silken web, spun by the 
mials before their change is completed. In this 
kte, many of them lie motionless, and seemingly 
inimate, during the whole winter. When 3i© 
ring or summer heats return, they burst from 
iir last prison, and, from vile r^tUes, are trans« 
med into beautiful flies. In this perfect state 
(y are exceedingly active, fly about in quest of 
nr mates, and, after propagating their species^ 
i females deposit their eggs, and the same circlo- 
animation and change perpetually goes round. 

Poor insect ! what a little day 

Of sunny bliss is thine! 
And yet thou spread'st thy light wings gay^ 

And hidd'st uem, spreading, shine. 

Thou humm'st thy short an4 busy tune. 

Unmindful of the blast ; 
And careless, while 'tis burning noon^ 

How quick that noon be past. 
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A thow'r wodM lay tb; beauty low ; 

A dew ortwilif^bl be 
'Oie lorrent of tliy ovetihroir, 

Th; alorm ordeslipy'. 

Hien spre&il thy little sinning win;, 

Hum uD thy bnsy lay ! 
Vor nan, like titt, hu but bis :ipring ; 

Like ihine, it fadei away ! hrr. 



I 



Behold the insect race, orUained to keep 
The lazy sabbath of a hair-year's sleep ; 
Ivntonbed, beneath the filmy web they lie. 
And wait the iDHnence of & kinder sky. 
When venial .luMbeania pierce their dark retrea^ 
The heaving tomb distends with vital heat; 
The l^tU-formcd brood, impBtieDt of their cell, 
Start from tlieir IrMnce, and burst tlieir silken iheDf' 
Trcnihling. awhile they stand, and scarcely dare 
To launch nt once upou the untHed air: 
At len^rtli aABured, tliey calcli tlie tavouriog gale. 
And leave their sordid spoils, atui high ia eihec wlV 

BABtAULD. 

^aked by bis warmer ray, the reptile yonng 
Cone winged abroad ; Ly Uic light air upborn, 
Ughter, and liiU of soul. From every chink. 
And secret corner, where they slept away 
The wintry storms i or rising 6roni their tombi. 
To higher life ; by myriads, forth at onte. 
Swarming they pour ; of all tlie varied hues 
Then- beanty-beaming parent can disclose. 
Ten thousand fi)rms I ten llionsaRd different tribe)) 
People the blaze. To sunny waters some 
By latal instinct fly; where on the pool 
They, sportive, wheel ; or, sailing down the stream, 
Are snatched immediate by tlie quick-eyed trout. 
Or darting salmon. Through the green-wood glad« 
Some love lu stray ; there lodged, amused ftud I^d, 
In the fresh leaf. Luxurious, others make 
Tbe-meads tlieir choice, and visit every flower. 
And every latent herb : fbr tlie sweet task. 
To propagate their kiuds, and where to wr^. 
In what son beds, Uieir young yet undisclosed, 
Employs their teuder care. Some to tlie hoowv 
The Ibid, and dairy, hungry, bend their fligit' ' 
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p round tlie pail, or taste the curtlling cbeese; 
on, inadvertent, Trum the milky stream 
The; meet their fate ; or, weltering in the boinl, 
Witii puwerlest vi'mgi arouutl them wrapt, expire. 

THOMSON. 

There is another peculiarity iu the structure of 
insects. They are deprived of bones. But that 
defect is supplied, in some, by a membraneous oc 
muscular skin, and, in others, by a crustaceous or 
honiy covering. In this circumstance, insects re- 
temble the shell-animals, whose bones constitnts 
the external parts of their bodies. 

In genera), the bodies of insects are composed of 
n head, tmnk, and abdomen. The head is com- 
monly attached to the trunk by a joint or articula- 
tion. Beside eyes, feelers, and mouth, tlie heads of 
lome insects are furnished with palpi fixed to the 
mouth ; and they are either four or sis in number. 
Each of them consists of two, three, or four joints, 
and are often mistaken for the antenna, or feelers. 
l^ese instruments seem to serve tlie animab instead 
of hands ; for they employ them to bring the food ta 
their mouths, and to keep it steady while eating. 
It is asserted by Linn^, and other naturalists, that 
tlie heads of insects are destitute of brains, nostrils, 
and ears. Tlie minuteness of the animals under 
consideration may have hitherto prevented us Irom 
distingitishin? these organs. If they want a brain, 
it is certain that their sense of seeing is acute; and 
we know tliat they are amply supplied with nerves, 
which produce the same ellects as the brain in larger 
animals. If they are deprived of nostrils, the 
(lightest attention must convince ns, that some of 
them possess the sense o£ smelling in a very high, 
degree. Upon any otlier supposition, how shonldi 
the dilfereut species of Hies, the moment they escaj 

S a the chrysalis state, distinguish, and dir^' 
roach, the different tinimai and v«g;etable t 
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Btauces Nulure liiis destined for their respective 
noiirialmientf A piece of meat is no soouer es- 
posed to the air thau it is covered with ftesfa flies, 
upon which titey botli feed and deposit their eggs. 
Without this sense, how should wasjis, and other 
flies, be allured trom considerable distances into 
bottles eucruHted with honey or molasses? These, 
and similar actions, cannot be effects of sight; for 
Hae distance, tlie minuteness, and frequentl; tlis 
position of the food, render it impossible for tiie 
eye In discover those substances to which th^ in< 
vtiintly resort. — Witli regard to hearing, it is mors 
diflicult to determine whether insects be endowed 
with this sense. AVe can judge of it, not by the 
knite of the anatomist, bat by the afl'ections and 
motions of the animals themselves. From several 
trials iaad<< ou house-flies, it is thought that if these 
animals ore really deprived of ears, they are en- 
dowed with an analogous sense, though we are ig* 
norant of its situation. 

Naturalists have limited the senses of insects to 
tiiose of seeing and feehng. But the above remarks 
render it probable that flies possess likewise tiie 
leiiscs of smelling and of hearing : neither should 
the sense of taste be denied them; for, though 
they uiny be assisted by smelling to discover and 
tclect tlieir food, we cannot suppose that Nature 
has denied them the pleasure which other animals 
io universally derive from eating. Besides, an 
llfrreealile sensation, similar to that of taste, must 
■tH;oni])any an action which removes the pain arising 
^ni hunger. 

The month of insexls is generally placed in the 
sudor nnrt of Uie head ; but, in some, it is situate 
)n tholirra'd. Tlie jaws, instead of being hori- 
■outttl, uru often transverse, and furnished witb 
|i>«>th. Till' greater number of winged insects are 
prvyiihd witli u proboscis qt traak, an instrument 
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by which they extract the juices from animal or 
vegetable substances. The proboscis of insects is 
a machine of a very complicated nature. In but« 
terflies, the proboscis is situated precisely between 
the two eyes. Though some of them exceed three 
inches in length, they occupy but a small space. 
When a butterfly is not in quest of food, the pro- 
boscis is rolled up in a spiral form, similar to that 
of a watch-spring, each successive ring covering 
the one which precedes. The substance of the 
proboscis has some resemblance to that of horn* 
It tapers from the base to the extremity. It is 
composed of two similar and equal parts, each of 
which is concave, and, when joined, form three 
distinct tubes, Reaumur has rendered it probable, 
that these tubes enable the animals to extract the 
juices of plants, to conduct air into their bodies, and 
to convey the sensation of smelling. Hence the 
proboscis of insects is an instrument which serves 
them for a mouth, a nose, and a windpipe. 

The upper part of the trunk or body of insects is 
called the thorax, and the under part the abdomen 
or belly. The abdomen contains the stomach and 
other viscera. It consists of several rings or seg- 
ments, and is perforated with spiracula, or tubes, 
which supply tlie want of lungs. The abdomen is 
terminated by the tail, which, in some insects, is 
armed with a sting, a forceps, a bristle, or a kind 
of claw with a moveable thumb. 

The legs are composed of three parts, connected 
to each other by joints, and represent the thighs, 
shanks, ankles, and feet of larger animals. 

The wings of insects are so diversified in number, 
consistence, and colour, that Iiinn6 has made the» 
the foundation of the seven orders or divisions v 
which he divides this numerous class of anini 
Some insects are furnished with four, and otl 
9 
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ifith two wings, and some of tliem are entirely des- 
titnte ol' these instruments of motion. 

The first order Linn^ distinguijEihes by the oanifl 
of roUoptera, or those insects with ibnr wiogs wliose 
upper pair consist of a liard, crustaceous, or honj 
snhstaiice. These cover and defend the under pair, 
which are of a more soft and Qesible texture. 'Iliis 
order lomprehends tiie whole of what is properly 
called Karabtri, or the beetle tribe. Like other 
winged insects, all the beetles live for some timt 
in the Ibrm of caterpillars, or grubs : 

Seo Ihe proud giant otthe beetle race ; 
What sluaing ajtms his polished iimlis erichaic! 
I^ikc some item warrior rormidabl,v bright 
Itis steely sides reflect h gleaming liglit : 
On his larce rorrhesd spreading horns he wean, 
And high in air the bmnehin^ antlers bears: 
O'er many an inch extends his wide domnin. 
And bis rich treasury swells willi hoarded grain. 

HARBAtLB. 

It is here worthy of r«mark, that the same ani- 
mals, when in the state of caterpillars, live in a dif- , 
ferent manner, and leed on substances of a very dif- 
ferent kind from those they consiune after their 
trans form a (ion into flies. The caterpillars of the 
garden-beetle, cockchafer, kc. lead a solitary life, 
under ground, and consume the roots of plants. 
Those of" others feed upon putrid carcases, every 
Jtind of flesh, dried skins, rotten wood, the dung of 
men and quadmpeds, and the small insects called 
Bucerons, or vine-f re tiers, Uut alter tiieir trans- 
ibrmation into flies, many of the same animals, 
;vhich formerly fed upon dung and putrid carcases, 
are nourished by the purest nectareous juices ex- 
Aracted from fruits and flowers. The creatures 
Jthemselves, with regard to what may be termed 
individual animation, have suiEered no alteratioiu 
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But tlie fabric of their iKidies, their instnimeats of 
motion, and the organs by which th«y take tfietr 
food, are materially changed. Tbis change of struc- 
ture, thongh the animals retain ttieir identity, pro- 
duces the greatest diversity in tlieir manners, uiflif 
economy, and tlie powers of their bodies. In the 
caterpillar state, these animals are extremely vo- 
racious, and, in many instances, acquire a greater 
magnitude than they possess after transformation ; 
hut they are incapable of multiplying their species, 
and of receiving nourishment from tlie same kinds 
of food. Besides, many caterpillars, previous to 
their transformation, live even in a ditferent ele- 
ment. The ephemeron fly, when in the caterpillar 
state, lives no less than three years in the water, 
Rud extracts \Xs nourislunent from earth and clay. 
After transformation, this animal seldom exists 
longer tlian one day, during which the species is 
propagated, and myriads oi' eg^s are deposited on 
tlie surface of the water. These eggs produce 
worms or caterpillars, and tlie same process goes 
perpetually round. 

The second order of insects, denominated hemiy- 
Ttra, have likewise four wings. But the npper 
pair, instead of being hard and horny, rather re- 
semble flue vellum. They cover the body hori- 
zontally, and do not meet in a direct line, tbrming 
a ridge or suture, as in the beetle tribe. The 
whole of tliis order are furnished witli a proboscis 
or trunk for extracting their food. 

This order comprehends several genera or kinds, 
some of which I shall mention in a cursor)' manner. 
~-The btatta, or cockroach, is an animal which 
avoids the light, and is particularly loud of meal, 
bread, putrid bodies, and the roots of plants. It 
Grequeuts bakers shops and cellars, and tlies the ap- 
proach of danger witb great swiftoeBs. — The bead 
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of the mantiSf or camel-cricket, appears from ite 
continual nodding motion, to be slightly attached td 
the tliorax. This insect is regarded by the AiH* 
cans as a sacred animal ; because it frequently as- 
sumes a praying or supplicating posture, by resting 
OIL its hind feet, and elevating and folding the fint 
pair.r— Tlie gryllus comprehends a number of spe- 
cies, sQme of which are called grasshoppers, othen 
locusts, and others crickets. The caterpillars of 
the gryili, have a great resemblance to the perfect 
insects, and, in general, live under ground. Many 
of these insects feed upon tlie leaves of plants. 
Otliers, which live in houses, prefer bread, and 
every kind of farinaceous substance. — The fore- 
Jieads of several of the genus, called fulgora, or 
iire-fl y, especially of those that inhabit China, and 
other hot climates, emit a very lively shining light 
during the night, which often alarms those who 
are unacquainted with the cause of the appearance. 
— ^To tliis insect Thomson alludes in his ^iew of 
the torrid zone : 

From Menam's orient stream, that nightly shines 
AVith insect lamps. 

And Mrs. Barbauld : 

Some shoot like livinjif stars, athwart the night. 
And scatter from their wings a \ivid light, 
To guide the Indian to his tawny loves. 
As tluo' the woods with cautious steps he moves. 

Tlie caterpillars of some of the g-enus called cicada, 
or flea-locust, discharge a kind of froth or saliva 
from the anus awd pores of the body, under which 
they conceal themselves from the rapacity of birds 
and other enemies. — The papa, or water scorpion, 
frequents stagnant waters. It lives chiefly on aqua- 
tic insects, and is exceedingly voracious.— Many 
species of tlie cimex, or bug, feed upon the juices of 
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lantBy and others upon the blood of animals. Some 
f tbem are found in waters, and others freqn^it 
oases, among which, though it wants wings, is 
le bed-bug, a pestiferous insect, which is too wdl 
Bown, and too generally diffiised. The bugs difiior 
wm other insects by their softness ; and iQost ff 
liem emit a very fetid smell. — ^The insect odhd 
p*«5, or tree-louse, is very common. There are a 
TOlit many species, denominated from the trees and 
lants which they infest: they are viviparous in 
ommer, and oviparous in autumn. Nigtnbers of 
hose called vine-lretters are devoured };fy the ants, 
»n account, it is supposed, of a sweet Oquor with 
rhich their bodies are perpetually moistened. The 
Aterpillars of the chermes, have six feet, and are. 
(caierally covered with a hairy or woolly substance* 
the winged insects leap or spring with great agi- 
ity, and infest a number of different tr^es and 
>lants : the females, by means of a tube at the ter- 
ikination of tiieir bodies, insert their eggs under the 
surface of the leaves, and tfae worms, when hatched, 
give rise to those tubercles, or galls, with which the 
leaves of the ash, tlie fir, and other trees, are some- 
times almost entirely covered. — I shall proceed 
farther in this subject, and finish the remaining 
orders of the insect tribes in my next paper. 
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A TIEW OF THE INSECT TRIBES, CONTIKITSW 

Whit atom-fbrmt of ioRect life appeat ! 
And who can follow nature's penril hcreT ' 

Tbeir wings wiUi amro, green, and pdrple g^ootdi i 
Stoilded with coloured eyrs, with ^tas embossed, . 
InUid with pearl, and marked witli vuTioas stains 
Uf lively crimson thro' their dusky veins. 

DAHGll'LB. 

LINNE'S third order of insects, termed lepidaf 
tera, has tbor wings, and consists of tlirce geoer 
only; bnt the species comprehended nndtf 1" 
are exceedingly numenniii. All butterflies 
moths belong to this order, llieir wings 
covered with a. lannaceovs powder, or rntlier 
a kind of scales or i'eatliers, disposed in regnffl 
rows, nearly in the same wanner as tiles are laii 
upon the roofs of honses. The elegance, tM 
beauty, the variety of colours exhibited in their 
wings are produced by tlie disposition and different 
tinctures of these minnte featliers. The insects of 
this order, on nrcount of their beauty and easy 
preservation, have always been the favourites of 
coLectors, and particularly of those of the femalt 
eex. When the feathers are rnbbed off, the wiagt 
appear to be nothing more than a naked, and ofM 
a transparent membrane. Ttie feelers of the pft" 
pilio, or butterfly, are thickest at their extremitft) 
tind often terminate in a kind of knob, or bem. 
Their wings, when sitting, or at rest, are erects 
their extreiiiitiea join each other above the body^ 
and the animals fly about, in quest of food and cl 
their mates, during the day. — The moths are dS 
rided into two genera, the one called sphinx, qi 
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^iwk-motli^ and tiie other phalana, or motli. The 
aders of the sphinx are thicker in the middle than 
^ tbe extremities^ md their form in some measure 
^eeinUes that of a prism. The wings are» in go- 
itnl, deflected, their outer margins dectining toi- 
rard the sides. They fly aboat early in the moru- 
la, and after sunset; and, by means of their pro* 
loeeiSy like the butterflies, they suck the juices of 
ihnits.— -Hie feelers of the phalana are setaceous^ 
md taper from the base to the point. Whta at 
'est, their wings are commonly d^ected; anci they 
ly diuring the night. Previous to their transforma- 
ion, the caterpillars of the whole of this genus 
ipin webs for covering and protecting the animals 
iriule in the chrysalis state. From a species of this 
\nhe mankind have derived one of the greatest ar- 
deles of luxury and of commerce which now exists 
in the world. Tliat seemingly contemptible, and 
disgusting reptile the silkworm, in its passage 
from the caterpillar to the chrysalis state, pro* 
duces those splendid materials which adorn the 
dirones of princes, and add dignity and lustre to fe- 
male beauty. 

The fourth order of insects is distinguished by the 
name neuroptera. They have four wings, which 
are membranaceous, naked, and so interspersed with 
'delicate veins, that they have the appearance of 
beautiful net-work. Their tail has no sting ; but 
tiiat of the male is frequently furnished with a 
kind of forceps or pincers. To this order belongs 
the libel lul Of or dragon-fly, an insect of very splen«- 
did and variegated colours. It is a large and well 
known fly, and frequents rivers, lakes, pools, and 
stagnating waters, in which the females deposit 
their eggs. Under the same order is compre- 
hended 3ie phri/ganea, or spring-fly : the cater- 
pillars of this genus live in the water, and are co- 
vered with a silken tube. They have a very sin- 

q2 
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gulor uspect; fur, by means of a glaten, tkjiVyi 
tach tu the tub«a in which they are iiici<sed nidii 
piftces of woody sand, grave), leaves of pUoUiWlyi 
not unfrequently live on testaceous animals, all eEV 
which they drag along vith them. They are veal 
commonly found in salads of the water-cress; mM 
as thev are often entirety covered with green leate^f 
they have the appearance of auunated plaaUl 
They are in great requeiit among fishermen, t^i 
whom they are distinguished by the name of sImh 
or cod-bait. The fly, or perfect insect, frequeati! 
nmnin^ vnters, in which the females deposit 
their eggs. 

The fifth order is termed hymenoptera. In ^ 
ral the insects belonging to this oriler have feur 
mem bran ac eons and naked wings. In some of tli0 
genera, however, the neuters, and, in others, tlie 
males, or even, the females, have no wings. Tlieit 
tails, except in the male sex, are armed witli a sting. 
The female of th« equips, an insect belonging to tlKi 
«rder, inserts her eggs into the leaves of the oak, 
and the caterpillars produced from them give riseto 
the galls employed in thetoinpositionofiuk. — Tbii 
■order likewise includes the wasp, tlie bee, and Uw 
ant Many of tlie wasp kind, hke the bees, live a 
tociety, make combs in which the females deposit 
their eggs, and fieed thar caterpillars with oj) infe- 
rior species of honey. Others of tliera construct* 
separate nest fur each individual egg. — The ,bea it 
an insect teo well known to require a particular d«8' 
cription. The males have no sling ; but tbe ter 
mmes, and the drones, oriieulers, have a \erv :^arp 
pointed sting concealed in tlieir abdomen. l"he fe- 
male of the honey bee is much larger than the male, 
or the nenter; her feelers contain fifteen articula- 
tions; anddier abdomen, composed ofseven segments, 
u much longer than her wings. The feelers of the 
«ale coataui only eleven articulations. Tlie neut«ii 
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ye much smaller than the males or fenialcB, and 
^eir feelers consist ot" fifteen articulations, — The 
J*«Io and female ants are armed witli a sting, which 
■* concealed within the abdomen. The males and 
pm&les are furnished with wing^s, but the neuters 
toe deprived of these instruments of motion. The 
lots live in societies which are composed of males, 
emales, and neuters : the males are much smaller 
ban the temales and neuters. Souu atler the males 
od females propagate the species, they all die: some 
if the neuters, however, survive the winter; but 
hey remain in their habitation without movement, 
r discovering any signs of life. From tliese cir- 
utpstances in the history of ants, it is apparent, 
bat the industry and sagacity so long and so uni- 
ertially ascribed to these little animals could be 
if no use either to themselves or their progeny. 
Hie females, after depositing tlieir eggs, take no fiir- 
her care oi' their offspring. But, what is singular, 
he unportnnt office of feeding the caterpillars, after 
he eggs ar-e hatched, is left entirely to the ueutei's. 
Phis afiectjonate and assiduous attention of tlieneu- 
ers to a progeny neither begot nor brought forth by 
hem, is so astonishing, so contrary to the general 
«onomy of Nature, that no reasoning or theory can 
iccount for a fact so uncommon, till fiirtlier disco- 
eries shall be made in the history of these surprising 
inimals. What is still more singular, after the ca- 
erpillars are transformed into the chrysalis state, the 
leuters are incessantly and anxiously employ^ ip 
ireserving the chrysalis from humidity when the 
leather is wet, and in exposing them to the 
irarmth of the sun when it is fair. These chrjsales 
re larger than tlie animals themselves, and yet they 
arry them oil' with ease and rapidity. 

The sixth order of msects is termed diptera at 

wo-winged insects. The different species of this 

rder, beside wings, are furnished with what is catt- 

q3 
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^ a baiter, or a poiser, which is sitnate snder pod , 
%iiig, ami is tenniuated by a knob. TKis ftief}, 
iprehemls ten genera and amultitucipofspeda. 
caterpillars of tlie astrui, or gadfly, lie «»■ 
_,^ in tlie skins of cattle, where tliey are n* 
ihed during the whole winter. The perfect '» 
rla are IVequent wherever horses, cows, or shM^ 
e RTazinf;. Some of them deposit their ergft a 
e skina of cows or oxen ; others deposit them » 
e intestines of horses, to which they get accesillj 
e anus ; and others in tlie nostrils of sheep. In 
ese hubitalions, the caterpillars reside till they «« 

II grown, when they throw theraaelves down to the 

«Uth, luid generally pass tlie chrj salis state under^ 
foil sione tliey meet wiUi.— The mouth of the miB- 
common fly, consists of a soft, fleshy probM* 
Bia. w ith two lateral lips. The caterpillars of Sfline 
this genua devour the pncerons ; others coDSime 
kinds of pntrid flesh ; others are found in cheewi 
'ethers in the excrements of different animals ; ta,i 
many of them live m the water, and prefer that 
vhich is most corrupted and muddy. — The mootli 
of the cuUjc, or gnat, consists of a flexible sheath, 
inclosing four bristles, or pointed stings. Tlie 
Ibelers of the female gnat are plain like a thread: 
bnt those of the mnle are beaotiftilly feathered- 
The caterpillars of this genus aie commonly foond 
in stagnant waters. The gnats generally freqnfmt 
"woods and marshy places. The females, in particn- 
Iw. are very troublesome, and sting severely. — Tha 
fcet of the hippihoica, or horsefly, are armed with » 
munher of uails or crotchets: in some species, the 
Tings cross each otlicr; in others, they are apen« 
The huneflies frequent woods and marshy gronnds, 
' <i arc extremely incommodious to birds and 
iM]ru|H-ds, whose blood is llie only food of tbesa 
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fminsitesaptera, because neither males nor females 
furnished with wings. This order comprehends 
tiurteen genera, and a great number of species, 
many of which are very offensive and noxious to 
tiie human species. The peduu/us^ or louse, has 
aix legs, two prominent eyes, and its mouth con- 
taius a sting or sucker, by which it extracts blood 
and other juices from tlie bodies of animals. Though 
almost every different animal is infested with a pe- 
culiar species of lice, the specific characters of very 
iew of them have hitherto been ascertained. Lic9 
are of various forms ; some of .them oval, others 
oUoBg, and others long and slender. They are 
oviparous animals, and their eggs are large in pro- 
portion tc the size of their bodies. Before they ar« 
live at maturity, they change their skin several 
times. — The pulex, or flea, has likewise six legs, 
the articulations of which are so exceedingly elas* 
tiCy tbat the animal is enabled by their means, to 
spring to a surprising distance. It has two fine 
eyes, and its body is covered with crustaceous scales. 
Ine flea is the only insect belonging to this order 
which undergoes a transformation similar to that of 
the former orders : all the otlier wingless insects 
are produced in a perfect state, either by tlie mo- 
ther or from eggs . Tlie caterpillars of the flea have 
forked tails, and are verj- small and lively. They 
may be nourished in boxes, and fed with flies, which 
they greedily devour. Before changing into tlie 
chrysalis state, tliey live iburteen or fifteen days in 
the form of caterpillars.— The genus called aratiea, 
or spider, comprehends a great many species. 
The spider has eight feet, and an equal number of 
immoveable eyes. The chief prey of the spider is 
flies, animals whose motions are extremely quick 
and desultory. To enalile the spider to observe 
their movements in every direction, it is furnished 
with eig^bt eyes, the position of which merits t 
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tion : two of tliem are placed on tlie top of tiie 
h«td, otlier two on the front, and Ino on each side, 
Tile niouth i§ armed with two hooks or (itngs, liy 
vhich it seizes and kilk its prey. Round the 
kniis there are teveral muscular instruments, shaped 
like nipples or teats : each of these contain about! 
tliouHund tulies or outlets for threads so exCremriji 
ninnle, that many hundreds of them must be united 
belure they form one of lliuse visible ropes of wliich 
tlie s{>ider's web is composed. The figure of the veb 
varies according to the species, or tlie sitnation the 
uaimal chooses for its abode. After the veb ia c<Wh 
pleted, some species reside in the centre, and othm 
occupy the extremity of their habitations, where 
tliey lie in ambuab, with astonishing patience, till ti 
flj is accidentally entangled. The spider, from tie 
vibration of the threads, perceives his prey, rashet 
forth from his cell, instantly seizes it with his fangE, 
devours its vitals, and afterward rejects the exhsnit- 
ed carcase. Spiders prey upon all weaker insects, 
aud even npoa their own species : 

Bnt chief lo heedless (lies Hie window provet 

A constant dealli ; where, g'loomily retired. 

The villain Kpider lives, cunning, and fierce. 

Mixture abhorred ! Amid a mangled heap 

Of carciuea, in ea^er watch he slUi, 

O'erloolUn^ all hia waving snares aioond, 

Tlear Uie dire cell the drcadlesi wanilerer oft 

Ponies, as oft the ruffian shows his front: 

The prey at lust ensnared he dreadful darts, 

"Wilh rapid glide, along the leaning line ; 

And, lixiDg in the wmtch his cruel fangs, 

StrikeK backward grimly pleased : the ilutlering win; 

And shriller sound declare eslreme distress, 

Aud ask the helping hospitahle hand. . thohson. 



The scorpion is a venomous insect, and a native of 
warmer climates than those of the north of Europe. 
It has eight feet, and two claws, the last of which 
are situate on the forepart uf the la^ad. Like th^ 
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^ider, the scorpion has eight eyes, three of which 
aie placed on each side of me breast, and the other 
two on the back. The tail is long, jointed, and ter- 
aunates in a sharp crooked sting. The venom of 
Ihe scorpion is more destructive than that of any 
^flher insect ; and is sometimes fatal in Africa and 
0Owr hot regions. 

Such are the divisions into which insects have 
been classed according to the Linnean system, and 
such is their structure and conformation. There are 
many other curious particulars concerning this won- 
derfhl part of the creation, which shall be the subject 
rf future discussion. In the mean time, I shall cou- 
cfaide this P^per, with a beautiful comparison from 
ike moral Thomson : 

Thick in yon stream of light, a thousand ways. 
Upward, and downward, thwarting, and convolved. 
The quivering nations sport ; till tempest winged, 
Fierce Winter sweeps them from the face of day. 
Bv*n so iHxurious men, unheeding pass 
An idle summer life in fortune's shine, 
A season's glitter ! Thus they flutter on 
From toy to toy, from vanity to vice ; 
THl blown away by death, oblivion comes 
- Behind, and stnkes them from the book of life. 
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ON THE THANSPORMATION OP INS^ 

, Where grentnes* if lo Nature's works denM 

, la taX uid bc&aty it is wi'U iiipplkd : 

' lu a small space the more perfectioii'ii 
And what h exquisite in little's done, 
Tis N'aturu's imalk'st prod dcIb please the rye. 
While greater births pass aorrgarded by. 
Her monsters seem a violence to light: 
They're formed for terror, insects to delight. 
Thus, whcD she nicely frames a piece of art. 
Viae arc her strokes, and small in every pan 
No labour cao she boa-it mure wonderful 
Thau to inforiu an atom with a soul ; 
To animate her little beauteous Dj, 
Aiid clothe it in her gaudiest drapery. TALDBIT. 

IN my two Tormer papers I took a view of the 
(Uvisiuns into which insects have been classed, ac- 
cording lo the LinneaQ sjstem, I am now to give 
a more particular account of what I have hitWto 
onlj incidental!)' mentioned — the various and woo- 
derf'id Iransibrmations wliich they undergo. 

All winged insects, without exception, and masjr 
of those which are destitute of wing;s, must pass 
tfarough several changes before the animals arrive at 
the perfection of their natures. The appearance, 
Restructure, and the organs of a caterpillar, achrj- 
salis, and a fly, are so diSerent, that, to a person 
macquainbed with their transformations, an identi- 
fa\ animal would be considered as three distinct spe- 
•^iies. Without the aid of experience, who ooolcl 
)>elieve tliat a butterfly, adorned with four beautiJul 
Vings, furnished with a long spiral proboscie, iD<;tead 
of a mouth, and with six legs, proceeded from a 
^gusting caterpillar, provided wilb jaws and te«tb, 
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fourteen feet? Wilhoul experience, who could 
:ine that a lon^, white, smooth, soft worm, hid 
niider the eaith, shoald be translurmed into a black 
crustaceous, beetle, having wings covered with 
homy cases '. 

Beside their final metamorphosis into flies, catei*' 
pillars undergo several intermediate changes. All 
caterpillars cast or change their skins more or less 
frequentJy according to the species. The silkworm, 
previous to its chrysaUs state, casts its skin four 
times. The first skin is cast on the 10th, 11th, or 
12th day, according to the nature of tlie season ; 
the second in five or six days alter; tlie third in 
live or six days more ; and the fourth and last in 
six or seven days after the third. This changing 
of skin is not only common to all caterpillars, but to 
every insect whatever. Not one of them arrives at 
perfection without casting its skin at least once or 
twice. The skin, after it is oast, preserves so en- 
tirely the figure of the caterpillar in its head, teeth, 
legs, colour, hair, &c. that it is often mistaken for 
the animal itself. A day or two beibre this change 
happens, caterpillars take no food i they lose their 
former activity, attacli themselves to a particular 
place, and bend tlieir bodies in various directions, 
till, at last, they escape from the old skb, ajid leave 
It behind them. 'J'he intestinal canal of caterpiN 
lars is composed of two principal tubes, the one in- 
serted into the other : tlie external tube is conipaut 
and fleshy ; bnt the internal one is thin and trans- 
parent. Some days before caterpillars change into 
the chrysalis state, Ihey void, along witli their ex- 
crement, the uiuer tube which lined their stomach 
and intestines. When about to pass into the chry- 
salis state, which is a state of imbecility, tliey select 
the most proper places and modes of concealing 
" oselves tirom their enemies. Some, as the silk- 
I and many others, spin ailk«a ^«\i& oy c^tdft 



taund tlieir bodies, nhicli completely disguise tbe 
jtoimal form. Others leave tJie plants upon which 
fiicy tbrmerly fed, and hide themselves in little celU 
which they make in the earth. The rat-taiJed 
vorm aboDdons the water upon the approach of 
its metamorphosis, retires under the exaib, where 
ft in changed into a chrysalis, and, after a certiun 
time, bursts from its seemingly inanimate conditioD, 
imd appears in the form of a. winged insect. Hiui 
tiie same animals pass the first and longest period 
ef their existence in the water, another under llie 
earth, and the third and last in the air. Some c^ 
terpillars, when about to change into a chrysalii 
•tate, cover tlieir bodies with a mixture of earth 
fnd of silk, and conceal themselves in the looso 
■oii. Others intrust themselves with a silky or 
^utinous matter, which tliey push out from th^ 
Mouths, without Bpinninrr it into threads. Others 
jetire into the holes of widls or decayed trees. 
Others suspend themselves to the twigs of trees, or 
to other elevated bodies, with their heads undermost 
fiome attach themselves to walls, witli their heads 
higher than their bodies, but in various inclinations: 
■nd others choose a horizontal position. Some fix 
themselves by a gluten, and spin arope round their 
middle to prevent them from falling. Those which 
feed upon trees attach themselves to the branches, 
instead of the leaves, which are less durable, and 
■uhject to a greater variety of accidents. The co- 
lours of the caterpillars give no idea of those of the 
foture Jlies. 

■ In general, the figure of chrysales approaches to 
fliat of a cone, especially in their posterior part. 
When under this ibrm, the inset t seems to have 
■either legs nor wings. It is incapable either of 
^alking or of crawling. It takes no nourishment, 
because it has no organs suited to tliat purpose; 
^t, ia EDOie epecies, life is continued for seventl 
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moDths before their last metamorphosis takes place. 
In a word, it seems to be a lifeless mass. But, 
npon a more attentive observatioo, it possesses the 
power of bending upward and downward the poste- 
rior part of its body. The skin, or exterior cover- 
ing, of those which do not spin cods, seems to be 
of a cartiiaginoas nature. It is commonly smooth 
and shining ; but in some species it is more or less 
covered with hair and other rugosities. Though 
chrysales differ both in figure and colour, their ap- 
pearances are by no means so various as those of 
tfae caterpillars from which they are produced. The 
colour of some chrysales is tliat of^pure gold, from 
which circumstance the whole have received their 
denDmination. For tlie same reason they are called 
aureVue. in Latin. Some are brown, others green ; 
and, indeed, they are to be found of almost every 
colour and shade. 

The life of winged insects consists of three prin- 
cipal periods, which present very diflerent scenes to 
the student of Nature. In the first period, the in- 
•ect appears under the form ofawonn or caterpillar. 
Its body is long, cvlindrical, and consists of a suc- 
cession of rings, wiiicli are generally membraneous, 
wid encased withiu each other. By the aid of its 
ringS) or of crolcliets, or of several pair of legs, it 
crawls about in quest of food ; and its movements 
are, in some species, remarkably quick. Its head is 
anoed with teeth, or pincers, by which it eats the 
leaves ofptants or other kinds of food. In this state, 
it IE absolutely deprived of sex, and, consequently, 
of the power of multiplication. Its blood moves 
firom the tail toward the bead. It respires eitlier by 
small apertures placed on each side of ils body, or 
by one or several tubes situate on its posterior part, 
which have the resemblance of so many tails. In the J 
second period, the insect appears under the form of 1 
% nymph, or that of a chrysalis. Wbea ^.u i.ww*A^ 1 
Altey- diro wing- off liie skia of 11)6 c&Wiv^«i , Qi^ii^^B* 
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■U its eslema] parts, only covered with soft mk 
transparent membranes, it is called a nymph: but, 
vlien to these membranes is added a common and 
cmstat^eous covering, itreceivea the name ot'a chry- 
■aUs. While in a state of a nymph, or of a chrysalis, 
insects, in general, are totally inactive, and seem 
not to possess any powers of life. They can make 
BO use of their eyes, their mouth, or any of their 
members ; for they are all imprisoned by coverings 
mcwe or less strong. Deprived of the facnlty of 
motion, they remain fixed in those situations which 
they have chosen for their temporary abode, or where 
chance has placed them, till their final metamorpho- 
Bis into (lies. Some of them, however, are enable 
of changing place ; but their movements are slow 
And paiuful. Tlieir blood circulates, but in a con- 
trary direction from what takes place in the cater- 
pillarstate; Ibrilproceedsfromtnehead toward the 
tail. Respiration continues to go on, but the organs 
are diSerently situated. In the caterpillar, the prin- 
cipal organs of respiration were placed at the poste- 
rior part of the body ; but now these same organs 
■re to be found at the anterior part of the animal. 
Id the third period, the insect has acquired that per- 
fect organization which corresponds to tlie rank it is 
to bold in the scale of animation. The bonds of the 
Mymph, or tlie chrysalis, are now burst asunder, and 
flie insect commences a new mode of existence. All 
ItB members, tbrmerly soft, innclive, and folded np 
in an envelope, are expanded, strengthened, and 
exposed to observation. Under the form of a worm 
«r caterpillar, it crawled ; under that of a nymph, 
Vt chrysalis, its power of motion was almost annihi* 
hted ; nnder Uie last tbrm, it is furnished with six 
^ringy legs, and two or four wings with which it 
|b enabled to fly through the air. Instead of teeth 
er pincers, with which it divided a gross alinenl, it 
hae oow a trtmk by whic\i W. z^^s^>s.'a. Mha tc&ked 
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juices of tlie most delicate flowers. Instead of a few 
smootb eyes which it posaessed in (he worm or cater- 
pillar state, the new insect is furnished with botli 
smooth and convex eyes, to Ihe number of several 
tbouaands. 

The internal parts of the insect have likewise un- 
dergoue as many changes as the external. The 
t^tare, the proportions, and the number of the 
viscera, are greatly altered. Some have acquired an 
addition^ degree of consistence; others, on the con- 
trary, are rendered finer and more dcUcate. Some 
receive a new form, others are entirely annihi- 
lated. Lastly, some organs in the perfect insect, 
Vhicb seemed formerly to have no existence, are 
onfolded, and become visible. The most imp(»rtaDt 
of this last kind are the organs of generation. The 
caterpillar, the nymph, and the chrysalis, were of 
no sex; but, after transfonnatioo, both sexes aKe 
diatinguisliable, and the aniinals are capable of mul- 
tiplying their species. 

But tilers are some examples of transformations 
irfaich deviate from Ihe common mode. Some in- 
lects bold a middle rank between those which pre- 
serve tiieir original figure during life, and those 
that suffer transformations. Their existence ia 
divided into two periods only: they walk in the 
first, and lly in the second. Thus tiieir only me- 
L ffunorphosis consists of the addition of wings, the 
t ttrowth and expansion of which are performed with- 
k^t any considerable alteration in the figure of their 
tliodies. 

There is not a law established among organized 
p|w>dies which seems to be so universal, us that all of 
lem grow, or augment in size, after birth till they 
rrive at maturity. If a hen were to bring forth an 
Igg as large as her own body, and if this egg, when 
■Btvhed, were to produce a bird of equal dimensions 
pitii father of the parents, it would be cooaidered 
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■ miracle. But the spider-fly, so denominated from 
its tigure, aObrds an example of a similar prodigy. 
Tbis fly actually lays an eg^. from which a new By 
Ib hatched that is as large and as perfect as its mo- 
ther. This egg is roundish, is at first white, and 
■fWward assumes a shining black colour. Upoua 
more accnrate examination, however, this prodnc- 
tion was found to be an egg only in appearance. 
When the envelope is removed, instead of a gela- 
tinous sabstance, the new insect, fumitihed with all 
Its members, is discovered. But this discovery does 
not render the fact the less wonderful. All winged 
insects undergo their diflerent transformations irfter 
being expelled from the bodies of their mothers, 
•nd receive great augmentations of size before 
fteir metamorphosis into the nymph or chrjsatis 
State, after which their growth stops. But the spi- 
der-fly affords an instauce of aii insect transformed 
in the belly of its mother, and wliich grows no more 
afler it escapes from its envelope. Tbe lact is fully 
■athenticated by Reaumur, Bonnet, and other na- 
turalists. 

The worm from which the lipiila, or crane-flv, 
it prodnced, is perfectly smooth. Immediately 
before its transformation it retires imder ground. 
After this metamorphosis, the surface of the 
nymph is furnished wilti a number of prickles. 
By means of these prickles, the nymph, when 
about to be transformed into a fly, raises itself 
in its hole till the chest of the insect is above 
ground. The fly then bursts its prison, mounts 
aito the air, and leaves its former covering behind 
In the earth. 

• Many species of flies deposit their eggs in the 
leaves and different parts of plants. Soon after ths 
^g is inserted into the leaf, a small tubercle begins 
io appear, which gradually increases in magnitude 
'^ tbe aniitial is hatched, and has pasted uiroogli 
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its different trans rormations. Tbese tubercles are 
known by the name of gali^, and are very different 
iu tUeir form, texture, colour, and size. Galls 
of every kind, however, derive Dieir origin from 
the stings of insects, which generally belong to 
the class of flies. The female fly, by means of her 
stin^, makes incisions in the leaves or branches of 
a tree, and in each incision she lays an egg. This 
e^ is at first extremely minute ; but it soon ac- 
quires a considerable bulk, and the gall has arrived 
at its full size before the worm is hatched. This 
gaU seems to be analogous to tlie membranes which 
invest a foetus, and expands in all directions in pro- 
portion to its growtli. That the eggs of oviparous 
animals grow while in the ovarium is universally 
known ; but it is singular tliat the eggs of gall-flies 
sboiUd grow after being separated from ^e body 
of the mother. These eggs must undoubtedly be 
Inmished with external vessels, or a kind of roots, 
by which they extract juices From the internal cavi- 
ty of the gall. Malpigbi ascribes the origin of 
rto a corrosive liquor inti'oduced by the fly into 
wound. But Reaumur, to account for the 
^powthof a gall, thinks it unnecessary to have re- 
morse to any supposed poisonous fluids, and athi- 
flrates it to the superabundant nutritious juices deri- 
ned to that particular part by the continual action 
r the absorbent vessels of the egg, joined to its 
»t, which may be compared to a little tire placed 
^ the centre of tlie tumour. 

T shall not inquire whetlier these causes are sufii- 
^eat to explain the growth of galls. But, that the 
" 1 by the flies augment in size; that 
worms proceed Iron tlicm ; that these worms are 
nourished, and live a certain time imprisoned in the 
mJIb; that they are there transformed into nymphs or 
, ^vysales; and, lastly, that they are metamorphosed 
' '0 winged insects, which, by gnawing an apertaiv 
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ftrongh the gall, take their flight in the tur; an 
^aown and incontestible facts. Examine th« cat- 
jBon oak-galls, or those of any other tree ; il' mj 
•f them happen to have no aperture, cut tfaem 
l^ntly open, and you are certain to And an egg, 
• worm, a chrysalis, or n fly ; but in soch as ure 
perforated, not a vestige of an animal is diaco- 
Terable. 

■ Some caterpillara, when about to transfono, 
Make a belt pass round their bodies. This belt is 
•omposed of an assemblage of silken threads span 
"by tiiemselves, the ends of which they paste to dw 
twigs of bushes, or other places where they choose 
to attach their bodies. They likewise fix their 
bind legs in a tuft of silk. After transforraatioD, 
Ike chrysales remain fixed in the same manner as 
before their metamorphosis. The belt is loose, 
toA allows the chrysalis to perform its slow and 
feeble movements. 

The whole moth-kind, as well as the silk-worm, 
inuuediately before their transformation into the 
ehrysdis state, cover their bodies with a cod or 
due of silk, though the nature of the sdk, aud 
their mode (^ spinning, ai-e very diilereiit. Tihe 
cod of the silk-worm is composed of pure silk, and 
produced by numberless circumlocutions and xig- 
Siigs of the same thread. Their figure is generally 
•val, which necessarily results from that of the 
nimars body upon which they are moulded. When 
■pinning, they twist tlieir bodies into the form of 
Bu S. The silk is spun by an instrument situate 
near tlie moutli of the insect. The silky matter, 
before it is manufactured by the spinning instra- 
Bient, appears under the fonn of a gum almost 
'liquid, which is contained in two large reservoirs 
contorted like the intestines of larger animals, and 
^^ich terminate at the spinning instrument by two 
parallel and slender conduits. Each conduit fiir- 
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nishes matter for one Ifareaid. The spiuui^ m^ 
strameat» as is evidait wlieii viewed by me micrsa* 
cope, miifes the two dneads into one. Thus a 
tiiread of silk, which has die appearance of beii^ 
single, is in reality doable, and span widi great 
dexterity. Some writers, who del^t m the mar- 
velloas, ascribe foresi^t to the silk-worm in spin- 
ning its cod. Hie silk-worm, it most be acknow* 
ladged, acts as if it foresaw the approaching event* 
Bat the truth is, that, when the animal has acqahned 
its fiili growth, its reservoirs of silk are completely 
iDed. It dien se^ns to be strongly stimolated to 
evacoate this glatinoos matter. Its different move- 
ments and attitudes, while discharging the silk, 
produce those oval bundles which clothe and orna'* 
ment vast numbers of the human species. 

Another species of caterpillar constructs its cod 
in the form of a boat widi the keel uppermost; 
but it consists not entirely of pure silk. The ani- 
mal, with its teeth, detaches small triangular pieces 
of bark fircmi a bush or tree. These pieces of 
bark it pastes upon its body by means of a glutinous 
or silky substance, and they constitute a princqial 
part of its cod. 

. Another species works also in wood, though not 
with equal art as the former. Its cod is composed 
cmtirely of small irregular firagments tof dried wood. 
These* fragments the animal has the address to 
unite together, and to form of them a kind of box 
which covers and defends its whole body. It ao» 
complishes this purpose by moistening, for some 
moments, the pieces of wood in its mouth, and 
then attaches them to each other by a glutinous 
substance. Of this mixture the caterpillar forms 
a cod, the solidity of which is nearly equal to that 
of wood. 

The most solitary of all insects are those whioh 
Hve in the internal parts of fruits. Many of thtM 
undergo their metamorphosis vn \!d% ^>^c^. >X3tf3S« 
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vfcich afibnis th«m both nnnrishment nnd a safe 
Rlreat. They dig ciiYities in the frnit, wliich some 
of thetn either linu witli silk, or spin cuds. Others 
have Uie frnit, and retire to be traDsformed in ths 

lliemptaiaorphosis of insects has been regardf^ 
■a a sudden operation, becnnse tliey often burst 
Ibeir shell or silky lovering quickly, and imroe- 
diatdy appear furnished with wings. But, by more 
attentive observation, It has been discovered, that 
the transformation of caterpillars is a gradual pro- 
cess from the moment the animals are hatched till 
they arrive at a state of perfection. Why, it maybe 
asked, do caterpillars so frequently cast their skins I 
Tlie new skin, and other organs, were lodged 
onder the old ones, as in many tubes or cases, 
hnd the animal retires from these cases, beeans« 
they have become too strait. The reality of these 
oirasements has been demonstrated by a simpla 
sxperiment. When about to molt or cast its skin, 
If the foremost legs of a caterpillar are cut off, th« 
uumal comes out of the old skin deprived of theso 
ltg:s. FVom this fact, Reaumur conjectured, that 
tbe chrysalis might be thug encased, and concealed 
^taiderttie last skin of the caterpillar. He disco* 
Tered that the chrysalis, or rather the butterfly 
itself, was inclosed in the body of the caterpillar. 
The proboscis, the antenna, tlie limbs, and th* 
.wings of the fly, are so nicely folded np, that they 
occupy a small space only under the (irst two ring* 
•f the caterpillar. In the first six limbs of the ca- 
terpillar are encased the six limbs of the liutterlly. 
Even the eggs of tlie butterfly liave been disco* 
▼ered in the caterpillar long before its transfor- 



From these facts it appears, that the transforma- 
tion of insects is only the throwing off external 
.ad temporary coverings, and not an altemtiDB «^ 
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the original form* Caterpillars may be considered 
as analogous to the foetuses of men and of quadra* 

1>eds. They live and receive nourishment in enve- 
opes till they acquire such a degree of perfection 
Bs enables them to support the situation to which 
tiiey are ultimately destined by Nature \ 
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ON TRANSFORMATION IN GBlfSEAU. 
Onmia transformant sese in miracula reram. 

VIRGIL. 

From form to form thejr pass in wondrous change. 

The transformation of caterpillars into winged 
insects has long excited JOur admiration. But 
transformation is not confined to them : all animals, 
without exception, undergo changes in their struc- 
ture, mode of existence, and external appear- 
ances. Mankind, irom their embryo state to their 
final dissdution, assume many different forms. 
With respect to an infant, immediately after birtb, 
it is observable to all, that its form, its symmetry, 
.and its organs, are by no means complete. The 
head, for some time, is disproportionally large; 
the hands and feet are not properly shaped ; the 
hair is short and scanty; and no teeth appear. In 
a few months, however tiie symmetry of all the 
parts is evidently improved, and the teeth begin to 

■ For more on this subject, censalt Lesser's Insecto- 
Theology, by Lyanet^ 8vo« Loud. 170^, a highly cttrioas 
.and interesting work. ^ 
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dioot. The growth of tlie vfaole body, and the 
Ctrvn^ and beauty of its fonn, gradoall; ad- 
TlDct: III perfection till the sixtb or seveoth year, 
*ben another change takes place. At this period, 
ftc liL'st 5t;t of tt^eth are shed, and are replaced by 
new ones. From boyhood to puberty, Uie sixe of 
ike bodv, and of its dilferent members, increases. 
Vhen the age of puberty arrives, several important 
Ganges are produced. From this period, to the 
age of Iwenty-five or thirty, tlie muscles swell, their 
mterstices are filled with tat, the parts bear a pro- 
rtion to each other, and man may now be 
' as a perfect animal. Id this state of 
and vi^ur, he generally remains till he 
bis fiftieth year. Then a new, but a gra- 
duu^fe, begins to appear. From the filltietli 
jear to the age oi' seven^ or eighty, the powe» 
of the body decline in strength and activity. The 
mscles lose their spring and their force ; the vi' 
(wtr of manhood Ls no longer felt ; and tlie decre- 
fltade of old age is succefded by death, its un- 
fwmlable e onset] tience. 

Tbo mind of man undergoes changes as well ai 
body. The taste, appetites, and dispositioiis, 
in perpetual fluctuation. How dilferent is the 
of a c-fiild from tliat of a man ! Fond of gew- 
and of triHing amusements, children ^liu 
their tinie without much rellection. When 
towa/d puberty, tlieir disposiUoas and 
ntff«r a gradual mutation. New instincts 
nd a sense of propriety begins to 
%|Bwmcd. They despise their former occupn- 
* • " "iiisements; and different species of ob- 

' obtain ihoir attentioD. Their 
lion are now considerably aug- 
Eex.es acquire a modesty and a 
each otlier. This awkward, 
tltc intcieourse of so- 
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Hfety, as well as by the impulses of nature, ra- 
Hhfees soon after puberty, when the state of man- 
^ped commences. From tliis period, to the age of 
Hbvnty^five or thirty', men's minds assume a bold, 
HjitM^rising-, and active tone. They engage in 
^pe business of life, look forward to futurity, and 
^nre a desire of marrying, and of establishing fa- 
Aflies. Ail the social appetites are in vigour; 
feolid and manly friendships are formed; and man 
goes on for some time to enjoy every kind of hap- 
piness which his nature is capable of affording;. 
At fifty or sixty, tlie mental powers, in general, 
be those of the body, begin to decline, till leeble 
3 age arrives, and death terminates the scene. 
■With regard, to quadrupeds, both before and 
Rr birth, they undergo similar, and many of thent 
eater changes of form than tliose offbe human spe- 
Bs. Their mental powers, likewise, their dispo- 
tions and manners, as well as the objet-ts of their 
ttentton, vary according to the different stages of 
leir existence. Many of them come into the world 
Snd, and continue for some time before they re> 
live the sense of seeing. How many changes 
re exhibited in the dog from birth till be becomes 
fierfect animal, till all his members are completely 
mned, and all his instincts are unfo!(le<l and im- 
roved by experience and edtication! The deer- 
Ind acquire not tlieir magnificent and beautiful 
■ms before the age of puberty; and even these 
te annually cast off and renewed. Similar changes 
he place in quadrupeds of every denomination. 
-Many birds, like quadrupeds, are blind for some 
Be after lliey are hatched. In this condition, how 
IB^rent nre their form and appearances from those 
( the perfect animals \ At first, they are covered 
Ml a kind of down instead of fcafherB, Evm 
Iter the feathers shoot, they are otlen of a ctAowt 
Ifferent from that which they acqnive wb^i. fdL 
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grown. The beautiful variegated colours of th*, 
|>eacock'R tail appear not til) he arrives at bis third 
year. Birds that liave crests, live a considerable 
time iiefore they acquire these ornaments. All 
birds annually moult, or cast their feathers, in the 
same manner as quadrupeds sbed their hair. 

Frogs, and many otlier amphibious animals, on*' 
dergo great changes in their form and stmctare. 
When it first escapes from the egg, a frog appears' 
in the form of a tadpole, an animal with a large 
roundish head, and a compressed or flat tail, but 
destitute of feet and legs. Id this state it remains 
« considerable time, when the two fore-fe«t be^ 
to shoot, and have an exact resemblance to the 
buds of trees. As their growth advances, the 
toes and legs are distinguishable. The same pro* 
cess goes on witli tlie hind legs, but they are some- 
what later in making their appearance. During 
the growth of the le^, the blood being drawn 
into different channels, the tail suffers a gradual 
mortification, till at last it vanishes, and the tad- 
pole is metamorphosed into a quailruped. Tad- 
poles never come out of the water ; but, after their 
transformation into frogs, tliey become amphi- 
bious, and occasionally frequent both land and 
water. 

The crustaceous tribes, as lobsters, crabs, &c. 
beside the different E4>pearances tJiey assume while 
Rrowing to perfection, cast tlieir shells every year. 
When this change is about to happen, they retire 
into the crevices of rocks, or shelter themselves 
below detached stones, with a view to conceal and 
defend their bodies from the rapacious attacks of 
ether fishes. After the shells are cost, the ani- 
mals are exceedingly weak and defenceless. In- 
stead of their natural defence of bard sheila and 
strong claws, they are covered only with a thin , 
or skin. In this stale they become u 



Sasy prey to almost evet7 fish tJiat swims. Tlia 
ikin, liowever, gradually thickens and grows harder 
till it acquires die usual degree of firmness. By 
tills time the animals have resumed their former 
itrenfjth and activity; they come out from theif 
retreats, dud go iu quest of food. 

Serpents, and many other reptiles, cast tliei* 
siJos animally. The beauty and lustre of their co> 
lours aie then highly augmented. Before casting^ 
(Jie old skins have a tarnisheil and withered appear- 
ance. The old skins, like the first set of teeth ut 
children, are forced off by the growth of the new. 

But transformations are not peculiar to animalh 
All organized bodies pass tlirough successive 
changes. Plants, of course, are uot exempted 
Irom mutation. What an amazing difference be- 
tween an acorn and a stately oak t The seeds oP 
Elants may be compared to the chrysales of 
utterflies. The seed, hke the chrysalis, contoina, 
iu miniature, all the parts of the future plant. 
Tliese parts require only time, and otlior circum- 
•tances necessary to vegetation, for tlieir coinplofa 
evolution. How different arc the seed-leaves from 
(huse of the plume ! Beside the general changes 
•rising from growth, plants undergo a number of 
metamorphoses from other causes. In northern 
dimates, if we except a few evergreens, trees, 
during winter, are entirely stripped of their leaves. 
Instead of the pleasant emotions excited by thA 
variety of figures, movements, colours, and fra- 
grance of the leaves, flowers, and fruit, during thft 
spring and summer, nothing is exhibited in winter 
hut the bare stems and branches. In this state, 
the trees of the forest have a lugubrious appear- 
Vice. Very different are the emotions we leel tn 
tpring, when the buds begin to burst, and tha 
leaves to expand. When summer approaches, 
ioother lieauliful change takes place. The lluwet* 
VOL, h K 
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wilh nil tlieir splendour of colonrs, and sweetnesi 
or scents, urv tlicii liigbly delightfitl tu our Heuses. 
After perionning tlie wffice of cherishing and pro- 
tecting the teiider friut for some time, the flowert 
drop off, tinil a new change is exhibited. Wberf 
the flo*erM fall, the young fruit appear, and groJ 
dually grow to maturity, peipetnally presenting va- 
rieties fri their magnitude, colour, odoar, and fis* 
vour. When the truit and seed are fully ripe, thej 
are galliered for the use of man, drop donn npm 
the earth, or are devoured hy birds and otlier ani- 
malj. After this change happens, to which atf 
the others were only preparatory, the leaves be- 
gin to ehed, winter commences, and the same se- 
ries of metamorphoses goes on during the exist- 
ence of the plant. 

The rhunres just now mentioned are annual, anj 
are oltimateTy intended to supply men and otlier 
animals with food. But plantjj are subjected to 
<;hanges of form from causes of a more accident^ 
natnre. Varieties or changes in the figure of 
plants are oilen prodnced by Boil, by situation, Iff 
culture, and hy climate. 

Thus it appears, that, in both the animal ami 
vegetable kingdoms, fin-ms aie perpetually change 
ing. The mineral kingdom is not less subject to 
metamorphoses. Jliit though tbrms continu^f 
change, the quantity of matter is invariable. TTie 
same substances pasa successively into tlie three 
Itingdoms, aud constitute in their turn, a minerd, 
a plant, an insect, a reptile, a fish, a bird, a qoa* 
draped, a man. In these transformations, organ* 
ized bodies are principal agents. They change or 
decompose every substance that either enters into 
fliem, or is exposed to the action of their powers^ 
Some they assimilate, by the process of outoition, 
into their own snbstajice ', others they eviAcuate in 
ai^rent forms; and these e\acuatH>ns make it^ 
gredients in the comipos\\.\<iYvs q'v u't^T^w^^m, aa 
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those of insects^ whose multiplication is prodigious, 
and affords a very great quantity of organized matter 
for the nourishment and support of almost every ani" 
mated being. Thus, from the apparent vilest and 
most contemptible species of matter, the richest 
productions derive their origin. The most beauti- 
iul flowers, the most exquisite fruits, and the most 
useful grain, all proceed from the bosom of cor* 
ruption. The earth is continually bestowing fresh 
gifts upon us ; and her powers would soon be ex- 
hausted, if what she perpetually gives were not 
perpetually restored to her. It is a law of Nature, 
that all organized bodies should be decomposed, 
and gradually transformed into earth. While un- 
dergoing thi^ species of dissolution, their more vo« 
latile particles pass into the air, and are diffused 
through the atmosphere. Tlius animals, at least 
portions of them, are buried in the air, as well as 
in tlie earth, or in water. These floating particles 
soon enter into the composition of new organized 
beings, who are themselves destined to undergo 
the same revolutions. This circulation of organ- 
ized matter has continued since the commencement 
of the world, and will proceed in the same coui'se 
till its final destruction. 

With regard to the intentions of Nature in 
changing forms, a complete investigation of them 
exceeds the powers of human reseai'ch. One great 
intention, from the examples above enumerated, 
cannot escape observation. In the animal world, 
every successive change is a new approach to the 
perfection of the individuals. Men, and tlie largor 
animals, some time after the age of puberty, remain 
stationary, and continue to multiply their specii.'g 
for periods proportioned to their respective sf)ecies. 
When these periods tenniuate, they gradually de- 
^ay till their final dissolution. The same observa- 
tion is applicable to the insect tribes^ whose truu* 
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fonnatjons strike us vith wonder. The caterpillar | 
repeatiHlIji moults, or casts its skin. Tlie bot* 
terfly existed originally in the body of the cater- > 
ptlUr ; but tlie organs oi' the fly were too soit, and | 
not sufficiently unfolded. It remains unfit to en- 
counter the «|ien nir, or fo perform the functions 
of a perfect animal, till some time after Us trans- 
formution into a chrysalis. It then bursts thron^h 
its envelope, arrives at a state of perfection, raul- 
tiplies its species, and dies. All the changes io 
the vegetable kingdom tend to the same point. 
In the process of growina;, they are perpetnally 
changing tbrms till they produce fruit, and llien Uiey 
decay. Someplants, like caterpillars, go tlirough 
all their transformations, death not excepted, in 
one year. But others, like man and the larger 
animals, beside the common changeu produced by 
growth and the evolution of different organs, con- 
tinue for many years in a state of perfection before 
the periods of decay and of dissolution arrive. 
But these perennial plauts undergo, every year, 
all the vicissitudes of the annuals. They eiery 
year increase in magnitude, send forth new leaves 
and branches, ripen and disseminate their seeds, 
and, during winter, remain in a torpid state, or 
suffer a temporary death. 

Willi respect to man in particular, it might be 
inquired, why he is confmed to so very short a pe- 
riod of existence here, whose intellectual at- 
tainments seem to be too vast, his ambition too 
esalteil, to perish for ever? He undergoes s 
momentary change; he perishes for a season; to 
him, who improves his powers, and perseverea in 
the paths of piety and virtue, is promised anotlier 
and mure glorious transformation — a resurrection 
to immortal life and everlasting joy. 

I shall conclude this Paper by observing, that to 
come of the preceding; obseivatious uotiiing can !>• 
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tore applicable tiban the awfiil refiections of Dr. 
"^otrng: 

Lorenzo! such the glories of the world! 
"What is the world itself? T/it/ world — a ^ave. 
Where is the dust that has not been alive ? 
The spade, the plough, disturb our ancestors ; 
< From human mould we reap our daily bread. 
The globe around earth's hollow surface shakes^ 
And is the ceiling of her sleeping sons. 
O'er devastation we blind revels keep ; 
Whole buried towns support the dancer's heelr 
The moist of human frame the sun exhales ; 
Winds scatter through the mighty void the Jry ; 
Barth repossesses part of what she gave. 
And the freed spirit mouiits on wings of fire; 
£ach element partakes our scattered spoils ^ 
As nature, wide, our ruins spread : man^s de.9A 
Xnhatits rU things, but the thought of num. 
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^V THB BEAUTY AND VARIETY 0> 
BUTTERFLIES, 

Behold ! ye pilgrims of this earth, behold ! 
See all but man with unearned pleasure gay : 
See her bright robes the butterfly unfold. 
Broke from her wintry tomb in prime of May! 
What youthful bride can equal her array ? 
Who can with her for easy pleasure vie t 
From mead to mead with gentle wing to stray, 
From UoVr to flowV on balmy gales to fly, 
Is all she has to do beneath the radiant sky. 

THOMSON. 

AMID the vast profusion of beautiful objects in 
he creation, no one seems more admirably formed 
attract the attention of aContemplatiye IfhSUm^ 
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jr)i*r, tliun Uie PapJUo <»r BulWrfly. The beaulyuf 
UuHiiisiK-t, the splt'inlour and iistonisliitig varietjef 
Ha coluurti, its degani I'omi, its &|)nglitly air, willi 
itsroiiny and fluttering life, till unite to captivate 
tliu kast ob^ervaut eje. Acollectiun of batterfliei^, 
aiii'b us that in Hie Britisli Musenni. ur in Mr, Buk 
\uvk:a MuHetiiu, IS H gpectacle fur the most philtiiiu- 
iiIiictuiDd. These insects, indeed, seem to vie willi 
each ulher in beauty uf tint^ and elegance ofsbapf. 

The butterflitis ut' China, and particoIiU'ly tliuis 
of America, on the river Amazon, are remark- 
able for their size, and for the richness and mid 
lustre uf their culuurs. Nur is it loo huld nn 
Hssertiun, perhaps, tliat the btitlerflieti oi' tlieae 
hot climates alfurd intilaiices of the most perfect 
art of colouring tliat even Deity itself car pro- 
duce. But no description can be adequate 1o 
that of which tliesiglit alune can form a competent 
idea. Hence, iu the oriental countries, where Ihe 
butterfly is so much larger and more beatiti&l 
than uurs, it is no wonder, that it forms a principal 
ornament of their poetry- 

To tliis superiority, as well as to the evanesceDt 
ptid flragile g[i!endour of the butterfly. Lord Byroo 
alludes in the following exqiii!>jte simile : 

As rising on its purple wing 
The insect ipiceu ' of eastern tpiinj:, , 
O'et emerald meaJowa of Kathmeet 
Invtlt^s tlic jouiig pursuer near, 
Auj li'uds liim un i'rnni llow'r to Dow'r, 
A weary eliHse aud waited hourj 
Tlu^u leave): him as it soars un high, 
Willi panliog heart and tearl'ul eye : 
So Beauty lure» the full-grown child 
With Inic as bright; and witig as wild; 
A thaae of idle hopes and fcHrs, 
Begun in I'utly, closed in tears. 

t- < The blne-wingcd butterfly ofKa^liineer, lh»m 
..Md beautiial of the specie*. 
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If won, to equal ills betrayed, 
Woe waits me insect and the maid, 
A life of pain, a loss of peace^ 
From infanfs play and man's caprice: 
The lovely toy, so fiercely sought. 
Has lost its charm by being caught ; 
For every touch that wooed its stay; 
Has brushed its brightest hues away, 
Till charm, and hue, and beauty gono, 
'Tis left to fly or fall alone. 
"With wounded wing, or bleeding breast, 
Ah ! where shall either victim rest ? 
Can this with faded pinion soar 
From rose to tulip as before 1 
Or Beauty, blighted in nn hour, 
Find joy within her broken bowV ? 
No ! gayer insects flutt'ring by 
Ne'er droop the wing o*er those that die, 
And lovelier things have mercy thowji . 
To ev'ry fiulmg but their own ; 
And ev'ry woe a tear can olaun 
Except an erring sister^s shame. 

Nature, in these insects, seems to have been 
4bnd to sport in the- artificial mixtare and display 
of her most radiant treasures. In some, what 
elaborate harmony of colouring, what brilliancy of 
tints, what soft and gradual transitions, from one 
to another ! In the wings of others we may obse^^ 
the lustro and variety of all the coloura of gold, 
and silver, and azure, and mother of pearl ; th^ 
eyes that sparkle on the peacock's tail; the edges 
bordered with shining silks and furbelows, the 
blended dies of Hungary point, and the magni- 
ficence of the richest fringe. In China, the finest 
and most extraordinary of these insects are sent to 
court, and applied to tlie decorations of the em* 
peror's palace. 

But with whatever admiration we view this 
beautiful insect with the naked eye, how greatly is 
tlie admiration augmented, when we examine it 
througli the microscope ! Would an unjnfonne'^ 

B 4 
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•pei'littor ever imagiae, Uiat the wingB of Oie bnl- 
terfly are fiimished with feathers 1 And jet tliis 
is the opinion of Euin« celebrated uaturtjlists. 
That b«';tnlifiil dust, say they, witli whith tli« 
"Wings of the hulterlly are covered, and to which 
Xhuy owe liotli their opacity and vnriegated coloor- 
ia^, is an innnmerable cluster of extremely small 
ieutliers, which cannot be discovered but by Uie 
microscope. The structure aitd arrangement of 
these feathers are described to be as perfect ia 
■ymmetry. as they are beautiful in culourin^; tlis 
parts which form their centre, and which immo- 
diately touch the wing, to be tlie strongest; tiiose, 
en tlie contrary, wbicb form the exterior circum- 
ference, to be more delicaite, and of on extia- 
irdinary fineness. All these feathers, moreover, 
ire said to have a quill at their root; audit is 
added, that if we seize the wing too roughly, w« 
(destroy the most delicate part of the plumage; 
^ut that if we wipe off all that was supposed to be 
'powder, nothing remains bnt a line and trans- 
'parent membrane, where we may easily discern 
the little cavities or sockets, iu which the quill of 
'each feather was fixed. This membrane, from the 
jManner in which it is embroidered, is represented 
j4o be almost as easily distinguished from the rest 
•of tlie wing, as fine lace from the doth upon 
'%hich it is stretched. It is likewise said to be 
more porous and more delicate ; to have the ap- 
Jpearanoe of having been wrought by a needle; 
and to be terminated on tfie outline by a fringe, 
•the threads of which are infinitely fine, and suc- 
ceed each other with the most perfect regularity. 
tOther naturalists, on the contrary, maintain tlmt 
Hbis seeming powder is a profusion of varioiisly- 
iWoloureil scales ; but formed, however, in such a 
Inanner, as easily to deceive tlie eye by the appear- 
) of featlierg. Tlie vH^jev and under parte oK 
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the ^mng are equally ftimished with these, and 
there is no species of this insect, in every wing of 
which there are not several figures of tbese fe*- 
thers or scales in several parts. 

In down of ev'iy variegated die 
Shines fluttering soft, the gaudy butterfly : 
That powder, which thy spoiling hand disdains, 
The form of quills and psunted plumes contains t 
Not courts can more magnificence express 
In all their blaze of gems and pomp of dress. 

BROWNE K 

How much inferior must be the most magni** 
flcent robes, wrought by mortal hands, compared 
to the beautiful dress, with which Nature has 
invested the butterfly. Our richest laces are but 
coarse cloth, and our finest threads but cord, com- 
pared to the delicate texture that covers the wings 
of this insect. Such is the extreme difference to 
be observed between the works of Nature and 
those of Art, when we contemplate them through 
a microscope, that, while the first ate finished to 
bur utmost ideas of perfection, the latter, and evea 
the most admirable of their kind, seem to be 
clumsily performed. But as this wonderfid dif- 
ference has been noticed in a former Paper*, I 
need not enlarge on the subject here. 

What is most astonishing in these wonderful in- 
sects is, that yesterday perhaps, they were pro- 
duced from an abject and contemptible worm. 
But now they bear aloft their painted glories,. 

Of all the Taried dies,. 
Their beauty-beaming parent can disclose. Thomson. 

» The powder or down on the wings of the lepidoptera, 
X>r scaly-winged insects, is now allowed to be composed 
of very minute scales, and not o(feather9j which -differ ^ 
lize and form in the different specics^s 

«^eeNaJUUU. 

R 5 
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Lf ^^'iUl what vigour ilo they sport. in the solar taj. 
C|p!tult ill cxisteiict), inLsle ifie oduriieruus brees^ 
^^d rove in licLlo Uightfiom ilowtir lo flower. ' 

I Their winRs (M p!l..rK.us <« bHi«ld) 

P Kfilrupt uilli a2urr, jet, anil Kolil. 

I Wiilf llicy i[i»|j|iiy; the K|iKn^'<l dew 

i Hcfltcls tVk c>w Hoil fariowi hut! '. gjy. 

I How wnnderful this trans forma tJon frOm thai 
I reptile tttate, wheu strug^lint; iu the dost, tliey 
I .wn« in perpetual danger <jt' lieing crashed by 
f every careless foot! And by wbut omnipotent 
[ iand were tJiej enabled Uius lo rise from tLe 
r Wtiiind? Who endued them witii power to tra^ 
r Tferse the aerial plains ? Who adorned ihem wil!i 
I ttc vivid beauties of their wings? — (Jod, the be- 

I 'Jieficeiit Creator of the but lertty and of mtui ; 

I 'God, who, in tills wonderliil insect, has presented 
f ns with an image of that tnuisfoiinatioD which 

' Some (if the most spleDdid bnllerRies, in tliis coanli?, 
tre srtrn in llie month of Augitsl. 'I'lie fmpilio marhtoa, 
«oinni<inly tnown as the swHiidW-laileil bnilertly, !» of * 
I iKHUtiTnl yellow, witli blu'k »poiH or [intrli^s along; Ibe 
I jipprr eil^e of the superior stings: all the wingit are hai- 
I iertA with a deep edging of blaiik, depiirated by a <)oiible 
niiv uf crt-RKPnt-shaped t'pola, of uhii-h the upper row il 
bine, and the lower yellow. The under wings •re tniled) 
«]id are marked at the inner ttngle or tip wttli a round tf\ 
»|K)t, bordered with blue and black. Three others ar« 
luurliculitrb worthy oX notice: (1) The pforerA hutteTfii 
(fapilioli)), of an orange brown colour, witli hlark barf 
intersected by splices of yellow ; i'i) llie admirabit lnitlttrjl<i 
(Papilio AUlanIa), of Ihe most inlfUjie velvet black co- 
lour, with a carmine-coloured tiar Brrii«,< Ilie iiniicr w inps, 
-which arc spotted towards the tips with white; aiid(3)llie 
fttjalio pap/iia, an bighl.v elegant insect »!' a fine oran^a 
chi»nnt coloRT above, with annieruoa lilncfc Apola and 
faars. It is usually Ibund Ja tlie uti^hljoiirlioud ulnnudji. 
To these may be added, the btuck-t\\ed iiiarblo bnttvrlly 
(pHjiilio Seinelc), nml tlie small £;uMeu black-spoiled bu^ 
Jterf^'fPi.piliorhliJtiis). 
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awaits our own peridiaUe bodies!-rTes, die day 
will at last anive, wlieB qaittiag Ais earthly ta- 
bernacle, the good msuk shoH ao Iwgfg creep be* 
low. The dar w3l come; when, * tkk cormpiibU 
must put on imcomfftiom, mmd tiis mortal $Mmt put 
on immortalittf^ The good Baa then. Made per^ 
feet and gkrified, wiD soar .beyond the sters, and 
enjoy nnatterable bliss in scenes of everlasting day. 



The fdlowing stanzas, atlribated to one of the 
first scholars of the present day, are so strictly in 
unison with the sentiaients of the Contemplative 
Philosopher, and possess so mach poetical merits 
that they wiD form no inappropriate coaclusiou 
to the present Paper. 

BUITH OF TBE BUTTEaFLT. 

The shades of aigfat were scarcely fled. 
The air was nuld, the winds were still. 

And slow the slanting san4>eanis spread 
0*er wood and lawn, o'er healh and hill^ 

From fleecy clonds of pearly hue 
Had dropt a short bnt baloi^ abow'r,. 

That hang like gems of monung dtw, 
On ev'ry tree, on ev'ry flowV. 

And from the b1ackbird*s mellow tiiroat 
A^'a5. poured so long and kiud a swells 

As echoed with responsive note, 
I'rom mountain side and shadowy deU^ 

WTicn, bursting forth to Kfe and Hglit, 

The ofl*spring of enraptured ilfny. 
The Butterfly, on pinions hriglit, . 

Launched in full splendour on the da^ 

Unconscious of a mother's care. 

No infant wretchedness it kuew^ 
But, a^ she felt the vernal air,. 

At once to foU perfection gre^wu 
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H^t B tender rorm, etberial, liglil. 
Her »el»et-texturod winp nntnld, 

W ith all the rainbow's coloius bright, 
Aod Aropt with ipuU of bumuhed gold. 

Trembling awhile, with joy she stood. 
And frit the Han't enliv'niDfc nj. 

Drank from the ikie* the vital flood. 
And wondered at ber plumage ga; ; 

And balmced oil her broideif d wingi, 
Thro" fieIdH of air prepared to sail; 

Then on her vent'rous jonniey springi^ 
And floula along ike rising gale. 

Co, cJiild of plranire, range the flelds — 
Ta*te all Ihe joys that Spring cut give — 

Partake what bonntoitix Summer ;ield^ 
And live, while yet 'tis thine to live. 

Go, sip the roae's fragrant dew — 
The iilj'a Imnied cup explore — 

From Oow'r lo How'r the search renew. 
And rille all tliu woodbine's store. 

And let me trace thy vagrant flight, 
Thy moments, too, of sliorl repoM; 

And mark thee, when, with frCBU deligb^ , 
Thy golden pinions ope and close. 

Bnt hark 1 while tlius I musing stand, 
Pours on the gnle an airy note. 

And. breathing from a viewless band, 
Soft silvery tones around me float. 

They cease— but still a voice I hear, 
A whispered voice of hope and J0f>— 

Thj how of rest approaches near. 
Prepare thcc, mortal ! tbou moat di«l 

Tet, start not. cm thy closing eyci 

Aaulher day Hhall still unfold ; 
A, sun of milder radiance rise, 

A happier age of Joys untold. 

Shall the poor worm that shocks thy sigh^ 

The humblest form in Nature's train, 
Thns rise in neiv^-burn Inatre bright, 
Aa<i yet the emblem te^^ ia iw»l 
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Ah ! where were once her golden eyes. 
Her glitfiing wings of purple pride? 

Concealed beneath a rude disguise I 
A shapeless mass to earth atiied. 

Like thee, the hapless reptile livedo 
Like thee she toiled, like thee she spun; 

Like thine, her closing hour arriyod. 
Her labour ceased, her web was done. 

And shalt thou, numbered with the dead. 

No happier state of being know ? 
And shall no future morrow shed 

On thee a beam of brighter glow ? 

Is this the bound of Pow'r divine^ 

To animate an insect frame ? 
Or shall not He who moulded thine 

Wake, at his will, the vital flame? 

Go, mortal ! in thy reptile state, 

Enough to know to thee is g^ven ; 
Co, and the joyful truth relate, 

IraU child of Earth, high heir of HeaVh. 
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N THB WONDERFUL OPERATIONS OF B£B8. 

Ac yeluti in pratis, ubi apes in aestate serena 

Floribus insidunt variis^ et Candida circum 

Lilia funduntur — virgil. 

To their delicious task the fervent bees, 
In swarming millions tend : around, athwar^ 
Through the soft air, the busy nations fly. 
Cling to the bud, and with inserted tube^ 
Suck its pure essence, its etherial soul ; 
And oft, with bolder wing, they soaring dare 
The purple heath, or where the wild thyme groirn^ 
And yellow load them with the luscious spoil. ■ 

THOMSON. 

THE wisdom of the B^s, the perfection an4 
miony of ih&r gov&am&jLt^ tfaiax ]^«c^\qiS&% 
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doBlrj-. and wonderful economy, have been c^ 
lebrateil by tbe natural bisturians of every age. 
Nor has tliis subject been forgotten by the p'>eli. 
These industrious insects, hnve fnniished tliem 
vith similes from the remotest times. The great 
fatlicr of poetry compares a crovded host of 
(ireeka to a swarm of bees ', The Tjrians, em- 
ployed in biiitding a city, are compared by Virgil, 
to bees performing; their wonderiiil operations'. 
My motto, from tlic same author, is part of ■> 
simile, in which he compares the ghosts. fliltiDg 
near the river Leihe, to bees roving in tlie meads 
from (lower to flower'. But Milton has carried 
the !iiinilitiide larther than aiiy of his great nms- 
ters; Jbr he introduce:! the consultation of tbe 
fallen nngels iu Pandemoninm, by s description 
of bees expatiating and conferring their stale 
affairs*. linrace, in the fine ode, in which lie 
Btjles Pindar the Theban Swan, modestly com- 
pares himself to a boe, roving vith I'eeble wing 
and idle murmurs, and with unceasing labour, 
culling from each bloom his flowery spoils *. Lo- 
cretins too, while employed in collecting bi"I 
elucidating the doctrines and lessons of his master 
Epicnrus, compares himself to the bee, extracting 
honey from the most fragrant lluwers''. Sbak- 
speare exalts the subject to far greater con- 
sequence; for he describes the bvisy uatioD as ft 
monarchy : 

So work the ban^ bees ; 
Crealnce*. tint bj a. rule in nature leatii 
The nrt uf order to a peopled kingdom. 
1'liey have a king, anil officera at' sort ; 
IVIu^re Bomr. like nikgiilmleH, correct at lioaw; 
OlhcTB, }U.e min^iinti. Tuntnre trades abruwl; 
Olheca, like noldier?, itrined in their stiugs. 
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Make boot upon the summer's velvet buds, 

AVhich piHage they with merry march bring hom.e 

To the tent royal oi' their em[)eror, 

AVho, busied iii his majesty, surveys 

The .sinking mason building roolH of gold ; 

The civil citizens kneading np tiie liouey ; 

'1 he poor mccUanic porters crowding iu 

Their heavy burdens at his narrow gate ; 

The sad eyed justice, with his surly hum, 

Delivering o'er to exeentors pale 

The lazy yawning drone *, 

Pope also has the following lines r 

Learn eaeh small people's genius, policies. 
The ant*s republic, and the realm of bees ; 
How those in common all their wealth bestow. 
And anarchy witliont confusion know ; 
And these for ever, though a m<march reign. 
Their separate cells and properties mtiintain. 
Mark what unvaried laws preserve eacli state. 
Laws wise as Nature, and as fixt as Fate \ 

And Churcbilly after the following beautiful and 
picturesque de-scription, introduces a sovereign, 
drawing from it, in a soliloquy, the most natural re- 
flections on the momentous duties of his station : 

Strength in her limbs, and on her wing dispatch, 

The bee goes forth ; from herb to herb she flies. 

From flow 't to flow*r, and' loads her laboring thiglis 

With treasured sweets ; robbing those flowers, wliicli left 

Find not themselves made poorer by the theft, 

Their scents as lively, and their looks as fair. 

As if the pillager had not been tliere. 

Ne*er doth she flit on Pleasure's silken wing ; 

Ne'er doth she, loit'ring, let the bloom of Spiring 

Unrifled pass, and on the downy breast 

Of some fair ttow'r indulge untimely rest* 

Ne'er doth she, drinking deep of tliose rich dewa 

Which Chymist Night prepared,. that faith ahuse 

Due to the hive, and, selfii^h iu licr toils, 

To her own i)nvate use convert the spoils. 

Love of the stock first called her forth to roam^ 

And to the stock she brings her houey home K 

' King Henry Y. Aet. u 

• Essay on Man, iii. 3 Gi>\!L\Mtt, \>w^^\v\. 
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This golden daughfer of the Spring, 

From moid to meu), ia wanion ldJ>i>ar roves. 

And loads its little Uiigh, or gilds its wing 

With all the c9iH-nce of the flii»lung groves: 

Extmi'ts the arumatic soul ol' Hovers, 

And, liummiog in deli[{;ht, its wuxen bowers 

Fills with the luscious spoils, and lives ambrosial boon. 

Bnt more quotations are superlluons : to th* 
poetical part ol' my Buhject, therefore, I sliall onlj 
•lid, what every classical reader will recollect 
that Virgil hag devoted the Ibnrtli book of hi) 
Georgics entirely to the subject of bees ; a sub- 
ject, which he paints con amort, ' in all the match- 
less harmony of song,' 

The skill and dexterity of the honey-bees, dis- 
played in tlie construction of their combs or nests, 
we truly wonderful. They are composed of cells 
regiilarly applied to each other's sides. These 
cells are uniform hexagons or sis-sided figures. 
In a bee-hive, every part is arranged with such 
lymmetry, and so finely finished, that, if limited 
to the same materials, the most expert workman 
vould find himself imquaUfied to construct a similajT 
fiabttiition, or rather a similar city. 

Jn the formation of their combs, bees seem to 
resolve a problem which would not be a little 
puzzling to some geometers; namely, a quantity 
of wax being given, to make of it equal and, si- 
milar cells of a determined capacity, hut of the 
largest size in proportion to the quantity of matter 
employed, and disposed in such a manner as to 
occupy in the hive the least possible space. Every 
part of this problem is completely executed by 
the bees. By ajtplying hexagonal cells to each 
other's sides, no void spaces are lett between 
them: and, tltongb the. same end might he ac- 
compiisheil by other figures, yet they would ne- 

•cessmly require a greaAet qpsosivj ot -w«in. "tt*^ 
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3es, hexagonal cells are better fitted to receiv« 
te cjlindricol bodies ol' these insects. A comb 
HisiBte of two rows of cells applied to each other's 
ids. This arrangement bom saves room in the 
rve, and gives a doable entry into the cells of 
bich the comb is composed. As a farther saying 
F was, and preventing of void spaces, the bases 
'the ceils in one row of a comb serve for bases to 
b opposite row. In a word, the more raiimtely 
) construction of these cells is examined, tiie 
ire will tlie admiration of the observer be ex- 
ed. The walls of the cells are so extremely 
h, that their nioutbE would be in danger of sof- 
ring by the frequent entering and issuing of the 
)es. To prevent this disaster, tbey make a kind 
'ring round the margin of each cell, and this ring 
Hiree or four times thicker than the walls. 
It is difficult to perceive, even with the assist 
ce of glass-hives, the manner In which bees operate 
i€3i constructing their cells. They are so eager 
'afford mutual assistance, and, for this purpose, 
many of them crowd together, and are perpetn- 
y succeeding each other, that their individaal 
erations can seldom be distinctly observed. It 
1 however, been plainly discovered, that their 
o teeth are the only instrnments they employ 
modelling and polishing the wax. With a lit* 
patience and attention, we perceive cells just 
jnn. We likewise remark the quickness with 
uch a bee moves its teeth against a small portion 
tiie cell. This portion the animal, by repeated 
bkes on each side, smooths, renders compact, 
i reduces to a proper thinness of consistence, 
hile some of the hive are lengthening their hexa* 
nal tubes, others are laying the foundations of 
w ones. When a bee puts its head a little WM 
a cell, we easily perceive it scraping the w&n 
the points of iU teeth, in ordei to detQ.cb.g(isli 
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aelesii and irregular fragments as may have been 
", ill tlie work. Of these fragmrats tlie bee 
am u ball about the size of a pin's bead, comes 
Bt of Ihe cell, and carries lliis was. to another 
ai't of the work where it is ueeded. it no sooner 
saves the cell than it is succeeded by another bee, 
rhich performs the same office, and iu this manner 
be work is successively carried on ttU the cell it 
ptnpletcly polished. 

, The cells of bees are designed for different pn- 
loses. Some of theui are employed for the aecu* 
liulatioii and preservation of honey. In otberB,tbe 
eniide deposits her egga, and t'rcitD thesis ^S$* 
llvruiH are hatched, whicii remain in the cells till 
licJr flnttl trausfoi'mation into Hies. The drones or 

-e larger than the common or working bees: 
isd the qaeen, or mother of the Live, is much larger 
^ban either, A cell destined for the lodgement of a 
pde or femde worm must, therefore, be consider- 
ihly larger than the cell of Ihe smaller working beet. 
Fhe Dumber of cells destined for the reception of 
: working bees far exceed those in which the 

ire lodged. The baney-cells are alwt^s 
|iade deeper and more capacious than the others. 
_^'hen the honey collected is so abundant that the 
cessels cannot contain it, the bees lengthen, and of 
(ourse deepen the honey-cells. 
, Their mode of wiu-king, and the disposition and 
Uvisiun of their labour, when put into -an empty 
live, do much honour to the sagacity of bees. They 
mmediately begin to lay the Ibundatious of tlielr 
combs, which they execute with surprising rtuick- 
aess and alacrity. Soon after they begin to con- 
,^|tnict one comb, they divide it ititu two or three 
companies, each of which, in diti'erent paiis of the 
jjive, is occupied with the same operations. By 
Ibis division oi' labour, a great number of bees havt^ 
ID opportonity of being emplov ed at the same tiioe. 
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.and, consequently, the common work is sooner 
.finished. The combs are generally arranged in a 
direction parallel to each otliei;. An interval, or 
street, between the combs, is always left, that the 
.bees may have a free passage, and an easy com- 
miinicatiou with the diti'erent combs in the hive. 
These streets are wide enough to allow two bees to 
pass one another. Beside these parallel streets, to 
sliorten their journey when working, they leave 
.several round cross passages, which are always 
covered. 

With respect to the materials employed by bees^ 

it is known that they carry into their hives, by 

• means of their hind thighs, great quantities of the 

farina or dust of flowers • After many experiment;; 

made by Beaumur, with a view to discover whether 

.this dust contained real wax, he was obliged to ac> 

Jknowledge, that he could never find the wax formed 

any part of its composition. He at length found, by 

attentive observation, that the bees actually eat the 

iarina which they so industriously collect ; and that 

.this faiina, by an animal process^ is converted into 

.wax. This digestive process^ which is necessary to 

the formation of wax, is carried on in the second 

stomach, and perhaps in the intestines of bees. 

Reaumur likewise discovered, that all tlie cells in a 

hive were not destined for the reception of honey, 

and for depositing tlie eggs of the female, but that 

. ' Among tlie trees and other veg^etables moit frequently 
▼isited by these industrious insects, may be mentioned the 
apple, almond, balm, bugloss, blackberry, bell^ower, bind- 
weed, Spanish broom, sweet-briar, alder, back thorn, buck- 
wheat, buttercup, borage, box, cherry, white and red 
clover, chesnut, and horse-cbesnut, currant, ehn, elder,^ 
furze, gooseberry, Iiawthorn, laurel, lavender, lily, lucerne, 
lupine, melilot, migniouette, rosemary, lemon thyme^ 
' golden rod and heath. Indeed, it is remarkable that in tiie 
vicinity of larij^e heaths mcitre honey is produced thaa-lhL 
ather part^. ^ 
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Sonio of tlipm were employed as receptacles Tor the 
farina of flowers, whica is tlie great basis and lav 
materiiil of ali tlieir cnriuuB operations. "Wlien a 
bee crimes to the hive with its thighs filled with fa- 
rina, it is often met near the entrance hy some ofiti 
campnnions, who first take oft' the load, and then 
devour the provisions so kindly bronght to them. 
Bnf, when none of the beea employed in the hiw 
Bfc hungry for this xpecies of food, the carriers of 
the liirina deposit their loads in cells prepared for 
tiiat purpose. To these cells the bees resort, when 
the weather is bo had that they cannot venture to go 
to the fields in quest of fresh provisions. As a fop- 
therevidence tliat the bees acloally eat the fariDaoT 
flowers, when the stoniavh and intestines are laid 
open, they are often foand to he filled with this dnst, 
the grains of which, when examined by the micros- 
cope, have the exact figure, colonr, and consistencv 
of farina, taken from the antherBe of particular 
flowers. After the farina is digested, and convcrtei 
into wax, the bees possess the power of bringing il 
from tlieir stomachs to their mouths. The instr» 
ment they employ in fumisluDg materials for coo- 
Btnicting their waxen cells is Uieir tongue, whicb 
is siluate below the two teeth or fangs. When at 
work, the tongue is in perpetual motion, and its 
motions are extremely rapid : sometimes it is mora 
or less concave, and partly covered with a moist 
paste or wax. By t!ie different movements of its 
tongue the bee continues to supply fresh wax to 
the teetli, wliich are employed in raising and 
fashioning the walls of its cell, till they Lave ac- 
quired a suQicient height. As soon as the moist 
paste or wax dries, which it does almost instaU' 
taneously, it then assumes all the appearances and 
qualities of common wax. There is a still stronger 
proof that wax is the result of an animal process, 
JVhsa bees are removed into a new hite, and, 
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:!loseIy confined from the morning to the evening, 
if the hive chance to please them, in the coarse of 
the day, several waxen cells will be formed, without 
the possibility of a single bee having had access to 
Ihe fields. Besides, tibe rude materials, or farina^ 
carried into the hive, are of various colours. The 
farina of some plants employed by the bees is 
whitish : in others it is of a fine yellow colour ; in 
others it is almost entirely red ; and in others it is 
green. . The combs constructed with these dif- 
ferently coloured materials are, however, when 
newly made, of a pure white colour, which becomes 
more or less tarnished by age, the operation of the 
air, or by other accidental circumstances. To 
bleach wax, therefore, requires only the art of ex- 
tracting sUch foreign bodies as may have insinuated 
themselves into its substance and changed its ori- 
ginal colour. 

Bees, from the nature of their construction, re-' 
quire a warm habitation. They are likewise ex- 
tremely solicitous to prevent insects of any kind 
from getting admittance into their hives. To ac- 
complish both these purposes, when tliey take pos- 
session of a new hive, they carefully examine every 
part of it, and, if they discover any small holes ot 
ehjhks, they immediately paste them firmly up with 
a resinous substance which differs considerably 
from wax. This substance was imknown t0 the 
Efficients : Pliny mentions it under the name oi pro- 
polis, or bee-glue. Bees use this glue to render 
their hives more close and perfect, in preference to 
wax« because the former is more durable, and mord 
powerfully resists the vicissitudes of weather than 
the latter. This glue is not, like wax, procured 
by an animal process : the bees collect it from dif- 
ferent trees, as poplars, birches, and willows. It i« 
a complete production of Nature, and requires no^ 
addition or manufacture firom the animals by which 
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it is employed. After a bee has procured h qiuui- 
tity sunicient In fill the cavities in its two hind 
tliighs, it repnirs l« the hive. Two of its <;ow 

S anions instantly draw out the glue, and apply it to 
It up sacli diiuks, holes, or otlier deficiencies, u 
tliey liiid in tikeir habitation. But thi^ is not the 
Only use tu which bees apply the glne. They ar< 
exlreincly solicitous to remove snch insects, or 
foreign bodies, tis happen to get admission ioto ti>6 
hive. When so light as not to exceed their powers, 
tliey first Icill the insect mtli their sting;s, and thei^ 
drug it out with their teetli- But it sometiine* 
liapjieiis tliat a j^nail creeps into the Itive. It it 
uo sooner perceived than it is attacked on alt sidet 
aai stung tu deutli. The bees cannot carry out a 
a harden of such weight; and to prevent so large 
a body from dilTusing a disagreeable odour throng 
the hive, they immediately cover every part of it 
with glue, tlirougli which no eiQuvia can escape. 
When 8 snail witb a sliell gets entrance, to ai^ 
pose of it gives much less trouble to the bees. As 
Koon as this kind of snail receives the tirst wound 
from a sting, it naturally retires within its shell. Id 
this case, the bees, instead of pasting it all over, are 
contented to glue ail round the margin of the shell, 
which is sufiicient to render the animal immoveablj 
fixed. 

But glue, and the materials for making wax. ara 
not the only substances these industrious animals 
liave to collect. Beside the w hole winter, there ar9 
jnany days in summer in wiiich the bees are pre- 
vented by the weather from going abroad in quest 
of provisions. They are, theretiirc, under the ne- 
cessity of collecting, and amajising in cells destined 
for that purpose, large quBiitities ol' honey. This 
sweet and balsamic licjnor tliey extract, by means 
of their proboscis or trunk, fnim the iiectiirif<aoiu 
glands of flowers. AHur collecling a few small 



^•«XXXTin. On the Operations of Bees. 383' 

Irops of honey, liie animal with its proboscis 
conveys them to its mouth and swallows them, 
^om the gullet, it passes into the first stomach, 
i7hich is more or less swelled in proportion to the 
:[uantity of honey it contains. When empty, it 
las the appearance of a fine white thread : but, 
when filled with honey, it assumes the figure of an 
oblong bladder, tlie membrane of which is so thin 
md transparent, that it allows the colour of the 
liquor it contains to be distinctly seen. The bees 
By from one flower to another till they fill their first 
stomachs; then they return directly to the hive, 
and disgorge in a cell the whole honey they have 
collect^. It not unfrequently happens, however, 
that a bee, when on its way to the hive, is accosted 
by a hungry companion. How the one can com- 
municate its necessity to the other, is peiiiaps im- 
possible to discover. But the fact is certain, tliat, 
when, two bees meet in this situation, they mu- 
tually stop, and the one whose stomach is full of 
honey extends its trunk, opens its moutli, and, like 
ruminating animals, forces up the honey into that 
cavity, llie hungry bee knows how to take ad 
vantage of this hospitable invitation, and with the 
point of its trunk, sucks tlie honey from the others 
mouth. When not stopped on the road, the bee 
proceeds to the hive, and in the same manner offers 
its honey to those who are at work, as if it meant 
to prevent the necessity of quitting their labour 
in order to go in quest of food. In bad weather, 
the bees feed upon the honey laid up in open cells ; 
but they never touch these reservoirs when their 
ccHnpanions are enabled to supply them with fresh 
honey from tlie fields. But the mouths of those 
cells which are destined for preserving honey 
during winter, they always cover with a lid or 
thin plate of wax. • 

The honey-bees not only labour in common wiA 
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tBtonishing assiduity and art, but tlieir trhole at- 
leiition aad aflections seem tu ventre in the person, 
of tilt! queen or sovereign of the liive. bhe is' 
tlie UaaU of their association and uf all tlieir opera- 
<ioiis. Wlieu she dies by any accident the wLoIsl. 
coDiDiunity are instantly in disorder, AU tlieir la- 
bours cease ; no new cells are constructed ; iicitlier 
itonej nor wax are collected. Nothing but perfect 
anarchy prevails, til! a new queen or letuale is ob- 
tained. The government or society ofbeesis mors, 
of a nionai-chical than of a regiublican nature. AlJ, 
the members of tlie state seem to respect and to b 
directed by a single iemale. The lact aflbrds a 
nfroLg instance of the force and wisdom of Niitnre>: 
The lemale alone is the mother of the whole bjve, 
however numerous. Without her the species 
could not be continued. Nature, tlierefore, lias eiH 
dowed Ihe rest of tlie hive with a wonderful aflec- 
tion to their common parent. For the reception 
of her eggis Nature impels them to construct cdls, 
and to lay up stores of provisions for winter subsist^ 
ence. These operations proceed from pure instinc- 
tive impulses. But every instinct necessarily anp- 
poses a degree of intellect, a principle to be acted 
upon, otherwise no impulse conld be felf, and oC 
course, no action nor mark of intelligence cuuld 
possibly be produced. 

Indeed, without some portion ofmentui Hag-acitjk 
how should tlie dilfereirt Kinds of bees in the iiani« 
hive be induced to perform so manydJIll'reut opeiu- 
tiunsf While some are busily employed at uoni* 
in the construction of cells, others are equally indns- 
trious in tlie fields collecting maleriiils for carrying 
on the work. They areno sooner relieved from Uieir 
load by their companions and fellow- labourers in tlia 
hive, than tliey again repair to Ibe fields, and, wiUi 
persevering industry, llyfrom flower to flower till 
they Uive amassed auother load of materials, whicil 
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ley immediately transport to the hive. In this 
iborions office tibey persist for many hours every 
Ely, when the weather permits. Here every idea 
r mechanical impulse is utterly excluded. That 
ees, as well as other animals, are actuated by mo- 
ves, or impulses, is willingly allowed. But these 
re not mechanical impulses, as Bnffon has absurdly 
laintained : they are the wise and irresistible im- 
iilses of Nature upon their minds. If beesdid not 
jsociate, and mutually assist one another in their 
uious operations, the species would soon be anni- 
ilated. Not one of them, it is probable, would 
irvive the first winter. But Nature, ever solicitous 
>r the preservation of her productions, has en-»^ 
owed their minds with an associating principle ^ 
nd with instincts which stimulate them to per- 
>rm all those wonderiul operations that are ne-^ 
essary for the existence of individuals^ and« the: 
ontinuation of the species. 

Mark how inteDsely, while the blazing day 
Pours on their glowing Mve» its fiercest ray. 
Yon buzzinff tribes pursue their ceasdess toil,. 
Leaded with all the garden's fragrant spoil ; 
Darkening the air, behold th' unnumbered throngs . 
In driving swarms, harmonious glide along ; 
All in strong bonds of social union joined,. 
One mighty empire, one pervading mind : 
No civil disc6rds in that empire rage. 
Save when on idle drones dire war they wage ;- 
No tyrant's thundering scourge, nor rattling chaih^ . 
Disgrace the regent-mother's gentle reign ;. 
Eternal laws to industry incite, 
All, all, to swell the public stores unite. 
' Oh! would the mighty states, whose thmders kurM^ 
O'er ravaged Europe, awe tk* astonished world , 
Oh ! would theg imitate the blameless race, 
Whose numerous hives their, iiames conspicuous grace*? 

' The apiary sdluded to by tiie poet consisted of sixtyw - 
mr hives, each of which was distinguished by the name* 
f some kingdom; or independent nation, beginnin^witlii^ 

lOL.J. S 
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Tkrit vig'rmu iaduMtni, ikar logtl seal, 
Titiriftn'roui ardouTfor tKemblic weitl ; 
lie firmlii ioKiul by ime gratia aociat chain. 



Among late nataralisis none has paid more.sac- 
cessl'ul atlentinn to the faabitades and ecunomy of 
bees than M. HuBlillt, who, under what would Keen 
the greatest of all natural disadvantages, blindnest, 
has penetrated into many of liie secrets of uaturc 
iu refierence to tbese insects. 

He presents us with a number of extraordinary 
facts relative tit the Queen-liee, and among otliers, 
coiilinns the canons discovery of M. Shtrach, that 
when bees are, by any accident, deprived of their 
queen, ihey have the pimer of selecting one or 
two grubs of workers, and converting iJiem into 
qneens : and that they accomplish this by greatly 
enlarging the cells of those selected larvas, by snp- 
pljiug tliem more tupiously with food, and witli 
food of a more pungent sort than is given to the 
coinmuQ larvas. 

On tlie subject of su'arnis M. Huber arrives at 
the Rillowing conclusions : 1st. A swarm is always 
led off by a single queen, either the sovereign of 
a parent hive, or one recently brought into ex- 
istence. If, at the return of spring, we examine 
a hive well peopled, and governed by a fertile 
queen, we shall see her lay a prodigious number 
of male eggs in the course of May, and the workers 
will choose that moment for constructing' several 
royal cells. 2dly. When the larvas hatched &ora 
the eggs laid by the queen in the royal cells are 
ready to transform to nympha, this queen leaves 
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the hive, conducting a swann along with her ; and 
the first swarm that proceeds firom the hive is uni-' 
formly conducted by the old queen. 3dly. After 
the old queen has conducted the first swarm from 
the hive, the remaining bees take particular care 
of the royal cells, and prevent the young queens, 
successively hatched, from leaving them, unless, 
at an interval of several days between each. 

For more on this subject, the reader may con- 
sult M. Huber's valuable work — NouveUe& Obser* 
vations sur les Abeilles, 2 tom. 8vo. Paris, 1814, 
including a^new volume of very curious observations 
on this interesting insect. An able analysis of thia 
work will be found in the Edinburgh Review^ voU 
XX. p. 319, and in vol. xxv. p. 363. See also Mr., 
John Hiintef s Elaborate Account of Bees in the 
Philosophical IVansactions (or 1792, or Dr. Shaisfs 
General Zoology, vol. vi. part ii. p. 289, and 
Mr, HuisKs Treatise on Bees lately published. 



END OF VOL, I. 



ntt 



PriutedbyiU&B,Cilb€rttSt John'tSq^QL^ttyUaiOmu ^ 



I 

■ Cbutlv prii 



i 



TiAHthed by ShtrwoaS, Nnfy, and Jtma. 

MAYOR'S HISTORY OF ALL NAHONS. 
Cbutlj printed m D«d; IBruo. eirlwUubed wilh wi HitioMcii. 
FkuHTiipiicii \iiice A: 6d. boards oi deguitlj pimlcil on 
Saa Rojal Paper, 6%. 

VOLDUI L of 

A UNIVEESAL HISTORY, Ancieni ind Modern, complete 
ts T*uiljf-fi*c Volumei, compieheudjng ■ eenen>[ Vir* of tlie 
IVuukclKiiit ottmj Malioo, KiDgdoni. and Empire in the WotMi 
frem ibc eariiesi penod lo tbe perient Tirue : BCCOmpBnied witb ■ 
tortcct Set of Hups. 

By WILLLVM MAYOR, LL.D. ite. Ice 

■(■ BiKor; pnientj an iiieiliaaitible xnirce of de]>g:bt «nd ia> 
■tmctioD; every iinenipt, tlmrelure, lo render Ihjs source muro 
fwuly Kcceaibre, mutt coaitnaiul palronugc, TLis Work <t>ll Ee 
ibuad to embrjce a complete Hritorical Seriei of Eventi, from 
) tfie earltent recoidi of time dovrn to the presant period. It hap- 
pily Mren a midoli! courae belweeu uiKaliifying brevity and pto- 
Ux diffbuon, — Biid, il a presumed, ttill pruve n. votuable arquliuioii 
Id ibe Riling Grneratioa, lo Circalating Libraries, end, in geiKtsI, 
to all Perjoni who do natmake yterature the )ole basiiiemortbrir 

- m Tbe Worli nny behad by one or mure Voianies al a line, 
•r eempUU in tvemj-live TOlumes, price 61. 13). 6d. boards, ur. 
•D fiue Njal paper, TL 10a. 

MAYOR'S VOYAGES AKD TRAVELS. 

Closety printed in Rnyiil ISmo. and embellisded with Sii Ftatei, 

price fii.iii boards. 

Voids. » I. of 

A GENERAL COLLKCTION ul VOYAGES and TRAVELS 
•umplele in 1'weniy eiglit Voiomcs, to be had by one or more Yu- 
hiraes Bt aTimi-, iiicli.ding the must inleresling Record* of Nuiga- 
lors and Traiellers, from ll>e Discovery o{ Amciica by Colunibos 
in tbe year H9i!. lo the Trni-els of Lord Valcniia : illnsiruled »ilb 
upwards uf lAU Jaige Engravings and Maps. 

By WrU-LVM MAYOR. LL D. &c &c 

Tbii new and improved Edition coiisiiti partly af a Rapiial of 
a similar Colirction made by Ihe same Aulltur, which had iur a 
cmuiderable lime been ont of print, and partly of new matter, 
Gumprisiiig Abiirigmenls of many valwble Wuiks, published siace 
the appeaiauce ol the fornirr Editiau, thereby briii^ug ihe Col- 
leetian down to the praieni rime. 

*a* T^ VniAOiB in IS volumes, or ihe Tbav^eli Id 15, may 
Iw had complete bv IhemsBlves. with separate ludeies, at tba rate 
•f 6a. n«r volume | uud Cook's Three Viyages Bound the World, 
liriuled vtrbttim from the lliiginal qonrto Edition, niay b« bwl by 
tbeaifdftii wilhaiepaiue Iu4ei,mT vala. «iiue tL ti. 



• «. . 



1 




• book lA under ao oiraBmstflDC 
takea from tha Building 



